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For Diesel Engines 
of up to 500 b.h.p. 
per cylinder 


C.A.V. fuel injection equipment for compression 
ignition engines is made in a range of sizes 
suitable for engines from the smallest portable 
up to large units for power station and marine 
duty. As the largest manufacturers of this type 
of equipment in the world, C.A.V. offer 
unrivalled experience and technical facilities to 
all diesel engine builders in the achievement of 
highest efficiency. The research and development 
laboratories are excellently equipped and are 
amongst the best in the country. World-wide 
service for C.A.V. equipment is provided in over 
100 countries by depots and agents (including 
over 120 in Great Britain) where technical 
assistance and maintenance equipment are 
always available. 


Che 





1G 


Z 
J 
E 
iC 
is 





Sd 


nt 


ver 





@s74 











NGINEERING 


Gn Pllustrated Weekly Journal 


Vol. 178 No. 4615 


Leading Article 


Industrial Progress 33 
Principal Articles 
The Suppression of Dust 36 


Meeting of the Iron and Steel Institute in 
Sweden : Properties of High-Grade Iron 


Alloys and Steels 40 
British Electrical Power Convention : Domestic 
Electricity 42 


Design Stresses in Light-Alloy Rolling Stock 43 
Industrial Distillation Development : New 

Column Packing Designed at Harwell 46 
Measuring Heat Flow 47 
Salvi Spacers for Electrical Transmission Lines 48 
Compression Joints for Overhead Transmission 

Lines 48 
Flow-Indication Panels : Use with Materials- 

P 


Handling Plant 49 
Re-Siting a Signal Box 49 
The British Hydromechanics Research 

Association 50 
Re-Conditioning of London Tube Lifts 51 
Multi-Purpose Centrifugal and Reciprocating 

Pumps 52 
Earthing of Portable Electric Tools 53 
Shell Moulding Equipment : Moulds, Cores 

and Sand Treatment 54 
The Orient Liner ‘‘ Orsova’’ : Machinery and 

Equipment 56 
University of Birmingham : Opening of New 

Mechanical Engineering Buildings 59 
The Royal Show : Agricultural Machinery on 

Display at Windsor 60 
Diesel Oil Burning Appliances : Small Boilers 

and Space Heaters 62 
3}-h.p. Diesel Engine : Designed for Operation 

in All Climates 62 
European Television : Micro-Wave Radio Link 

Across the Alps 63 

Weekly Survey 

Surfeit of Tankers 34 

Copenhagen Fair 34 

Stocktaking in the Middle East 34 

Central African Development 34 

A European Economic Bloc ? 35 

Coal and Industrial Output 35 

Ideas and Productivity 35 
Launches and Trial Trips 37 
Personal 38 
Business Changes 38 
Obituary 

Dr. F. M. Colebrook 39 

Mr. Hugh Griffiths 39 

Sir Geoffrey Burton 39 
Book Reviews 

Higher Transcendental Functions 41 
Books Received 41 
Trade Publications 41 
Labour Notes 64 
News 

University of London, King’s College : Faculty 

of Engineering Open Day 36 

Whitworth Society Summer Meeting : 

Dockyard Installations at Portsmouth 38 
High Output of Steel 38 
Aden Refinery : yy Plant Coming into Use 38 
Engineering in Ira 39 
The Institute of British Foundrymen 40 
Telecommunications for a Steelworks 47 
Polyt:trafluorethylene Facings 48 


x * * 
Publish 1 every Friday by Engineering Limited 
35 & 3. Bedford Street, Strand, London, W.C.2 
TELEGR*?HIC ADDRESS Engineering, Lesquare, 
I ndon TELEPHONE Temple Bar 3663 


x *&* * 


Subscri' ion Rates for 12 months, Inland and 
Abroad 5 10s., Canada £5 5s. Subscriptions for 
Periods f less than 12 months are based on the 
Price 0 2 single copy including postage (2s. 3d.] 


INDUSTRIAL 
PROGRESS 


UCH has been said and written to the 
effect that modern manufacturing pro- 
cesses have become so complicated, and 
demand such heavy capital expenditure on 
plant and equipment, that industry is 
necessarily becoming concentrated in large 
units to an increasing extent. The small 
man, however, is far from being squeezed 
out, as is shown by the fact that, while in 
1936 there were 108,765 factories employing 
up to 25 workers, in 1952 there were 194,349 
factories of this size. These figures cover 
industries of all kinds, from locomotive 
building to laundries and, while it cannot be 
asserted, it is probable that as far as the 
engineering industries are responsible for 
this increase, the reason is that many engi- 
neering accessories are of such a highly 
specialised nature that they are more 
effectively produced in a small establishment 
devoted solely to their manufacture than in 
a department of a large works. 

It is not only the small factory that has 
increased in number between 1936 and 1952; 
every size of establishment, ranging from 
those employing 50 workers to those with 
more than 1,000, have also become more 
numerous. The overall figures for factories 
of all sizes were 141,394 in 1936 and 234,196 
in 1952. Large establishments employing 
more than 1,000 workers increased in num- 
bers from 519 to 753. This computation in 
terms of the number of factories is not a guide 
to the distribution of the working population. 
Although only about 2 per cent. of the total 
number of factories employ more than 250 
workers, nearly 50 per cent. of all workers 
are employed in such establishments. The 
general pattern of size distribution of factories 
has not altered much in 16 years, but the 
increasing trend towards the concentration 
of industry in large establishments, is shown 
by the fact that while the percentage of 
workers employed in the groups of factories 
ranging from 100 to 1,000 workers has fallen, 
those employed in factories more than 1,000 
have increased by 5-3 per cent. 

These figures, quoted from the latest 
annual report* of the Chief Inspector of 
Factories, indicate that the manufacturing 
industries, on which this country lives, con- 
tinue to progress. It is not, however, only 
in terms of the number of factories that 
the report may be viewed with satisfaction. 
It is stated that reports from all districts 
show that mechanisation of plant, and 
particularly mechanical handling, continue to 
receive increased attention in all types of 


* Annual Report of the Chief Inspector of Factories 
for the Year 1952. H.M. Stationery Office [6s. 6d.] 
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industry. This is a matter which was 
stressed in almost all the Anglo-American 
productivity reports and one to which the 
high level of American productivity was to a 
large extent attributed. The Chief Inspector 
of Factories, through his staff of 358 inspec- 
tors, is probably in a better position than 
anyone else in the country to estimate the 
extent to which this desirable development is 
being fostered. 

In spite of the broad field covered by the 
report, it will be of interest to engineers to 
learn that, apart from laundries, almost all the 
detailed information relating to mechanisa- 
tion given is concerned with engineering and 
chemical-engineering processes. There are 
some general remarks on electricity supply, 
particularly with reference to switchgear, 
and a discussion of possible risks associated 
with the use of hydrogen-cooled alternators 
in power stations. It is stated that some of 
the early equipment was imported from 
abroad or was based on foreign practice, 
but that “in no instance was it possible to 
accept, without reservation, either the general 
disposition of the apparatus or the arrange- 
ment of the gas control equipment.” After 
this rather alarming statement it is satis- 
factory to read that “it could hardly be 
suggested that the risk of explosion under 
normal conditions is serious.” The subject 
has been taken up with the British Electricity 
Authority and various manufacturers have 
been accepted and intrinsically-safe circuits 
certified. The report contains a valuable 
review of the whole matter. 

The interest of the factory inspectorate in 
this particular question stems from its 
main purpose and duty of promoting 
industrial safety and assisting in the reduc- 
tion of accidents. Actually 215 pages of this 
238-page report are concerned with accidents 
and their causes. The conditions in the 
wide range of activity covered vary so greatly 
from one industry to another that it is not 
possible to draw any overall conclusion about 
the causes of accidents. A satisfactory 
feature of the year 1952 was that the numbers 
of fatal and non-fatal accidents in factories 
were the lowest recorded since the Factory 
Act of 1937 came into operation. 

Factory inspectors and works managers 
have been faced with a new type of hazard 
owing to the introduction of radio-active 
isotopes. Precautions associated with their 
use, however, have not yet apparently raised 
any administrative problems in the average 
factory, as there are surprisingly few examples 
of their use in premises coming strictly under 
the Factory Acts. They are employed, how- 
ever, in nearly all industrial research estab- 
lishments, but as these are usually staffed 
by highly-skilled personnel, the application 
of safety measures should present no difficulty . 
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Weekly Survey 


SURFEIT OF TANKERS 


For the most part, tanker fleets throughout the 
world are in the hands of the oil companies and 
a few large independent owners, and it ought not, 
therefore, to be too difficult for these bodies to 
plan such construction programmes in concert 
as would bring both stability to the oil freight 
markets and an even flow of orders to ship- 
builders. It is not easy to predict accurately the 
future trend of oil consumption, and war and 
arbitrary political decisions can alter consider- 
ably the pattern of sea-borne oil traffic. A 
cautious forecast is a sounder basis for a tanker- 
building programme than the speculative mood 
of three or four years ago which is largely 
responsible for the present surfeit of these 
vessels. Delivery is still being made of tankers 
included in the large volume of orders placed at 
that time. In 1953, the world tanker fleet rose 
by 10 per cent., to a total of 35-5 million tons 
deadweight, and, in 1954, a record of 4-5 million 
tons deadweight will leave the stocks, and this 
will be followed by further heavy deliveries in 
1955 and 1956. Meanwhile, however, ships are 
being laid up, as freight rates, already low, 
decline further. An assessment of freight 
requirements made by the London Tanker 
Brokers’ Panel, on July 1, indicated a decline of 
nearly 10 per cent., compared with April 1. 
World consumption of oil is rising by some 
4 to 5 per cent. per annum, and sea-borne oil 
traffic somewhat more rapidly, but, on no 
reasonable estimate, could demands have been 
expected to increase as rapidly as the supply of 
tanker tonnage has done. 

This does not mean that the oil companies 
were not justified in undertaking their recent 
large construction programmes. They are in a 
position to keep their own fleets fully employed, 
and, in addition, to provide work for a high 
proportion of independent tonnage, on charter. 
The companies’ programmes, however, account 
for only about one-third of the total tonnage due 
for delivery up to the end of 1959. Some of 
the independent tonnage on order has been 
chartered in advance, but much of it has not, 
and one of the largest independent owners, 
Mr. A. S. Onassis, unable to obtain a charter, 
has found it necessary to offer for sale a tanker 
of 30,000 tons building in the United States. 
His difficulties no doubt arise from the recent 
controversy over his contract for carrying Arabian 
oil, but they underline the need for an agreed 
interpretation of future trends in the demand for 
ships, if not for concerted action among owners. 

The independent owners have shown con- 
siderable enterprise and have led the movement 
towards larger and, apparently, more efficient 
tankers. Mr. Stavros S. Niarchos, for example, 
whose fleet, including ships on the stocks, amounts 
to 1:25 million tons deadweight, is pioneering 
with vessels of 45,000 tons; while the oil com- 
panies, not yet convinced of the utility of such 
ships, are building none much in excess of 
32,000 tons. On the other hand, much of the 
old and inefficient tonnage which, by its con- 
tinued existence is seriously depressing the oil 
freight market, is independently owned. It is 
this tonnage which is at present being taken out 
of service. The average economic life of a 
tanker is probably only about 15 years, but nearly 
7:5 million tons, or over one-fifth of the world’s 
fleets were built before 1939, and a large volume 
of war-time tonnage must also be classed as 
inefficient. Drastic scrapping is necessary, but 
it can be carried out satisfactorily only by 
concerted action. 


COPENHAGEN FAIR 


A British Trade} Fair,} sponsored by the 
Federation of British Industries, will be held 
in Copenhagen from September 29 to October 16, 
1955. This would appear to be a very necessary 
step in the promotion of British exports to 
Denmark, and should be welcomed by the 
Danes themselves whose trade account with this 
country has shown a deficit of £48-5 millions in 
1953 and of £10 millions in the first quarter of 
this year. Exports of British goods to Denmark 
in 1953, totalled £78 millions. Metals and 
metal manufactures accounted for about 35 per 
cent. of the total, consisting mainly of vehicles 
(£13-6 millions), iron and steel (£6-6 millions) 
and machinery (£3-5 millions). The largest 
single items were coal (£14-7 millions), textiles 
(£10 millions), and oils and fats (£8-4 millions). 

Sir Norman Kipping, Director General of the 
Federation, pointed out that, before the war, 
Denmark imported more British goods per 
capita than any other country in the world. 
Since the war, however, she had been replaced 
by Norway who, in 1953, had imported £21 
worth of British goods per capita, compared to 
£18 by Denmark. 

There is little doubt that scope exists for 
increased exports of British machinery, par- 
ticularly tractors and agricultural implements. 
Much will depend, however, on Denmark’s 
success in finding markets for her dairy and 
livestock products at prices which permit a 
sufficient return to make possible an increased 
investment in plant and machinery. Denmark, 
however, is traditionally a market for German 
engineering products, and any effort on the part 
of British concerns to increase their exports 
will meet severe competition from that source, 
both in price and in intensity of sales effort. 
The 1955 trade fair should therefore greatly 
assist them. 


x * * 


STOCKTAKING IN THE 
MIDDLE EAST 


Last week, the United Nations’ Department of 
Economic Affairs published a ‘‘ Summary of 
Recent Economic Developments in the Middle 
East, 1952-53,” an interesting and well-produced 
document which should be most useful to British 
manufacturers of plant and machinery. Major 
developments in the twelve countries included in 
the survey (Afghanistan, Aden, Cyprus, Egypt, 
Iran, Iraq, Israel, Jordan, Lebanon, Sudan, 
Syria, and Turkey) are described in some detail, 
and the authorities responsible for the co-or- 
dination and administration of the schemes are 
named in each case. 

Economic progress has been on the whole 
rather disappointing, except for oil and, so far 
as countries are concerned, Turkey which has 
received financial and technical assistance under 
the United States Economic Co-operation 
Administration and Mutual Security Agency 
programmes. Most of the schemes in hand or 
projected concern the harnessing of water supplies 
for irrigation and hydro-electric schemes. Two 
of these, the Yarmuk River scheme, which is to 
provide irrigation for Jordan and electricity for 
Syria, and the Sinai-peninsula irrigation scheme 
using Nile water, were the result of agreements 
between the United Nations Relief and Works 
Agency and the countries concerned. They were 
designed primarily to relieve the plight of 
refugees by increasing agricultural output. 

The very uneven progress made by Middle 
East countries in raising the standard of living 
is a matter for concern, as very few of the 
countries are in a position to dispense with 
United Nations relief work. Technical assist- 
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ance increased considerably in 1952 and 1953, 
but remains on a very modest scale. The 
United Nations and the specialised agencies 
mentioned last week in the survey note “ In‘er- 
national Technical Assistance” sent 309 experts 
to assist with survey work and administrative 
problems, and made provision for the education 
and training of 620 Middle East nationals. On 
this basis the Middle East received about one- 
fifth of the total made available for the world 
as a whole; a considerable expansion is needed 
if the main objective for the area — economic 
self sufficiency —is to be attained in the next 
few years. 

Agricultural production for the area as a whole 
was about 7 per cent. higher in 1952-53 than in 
the previous year, and agricultural output per 
capita about 8 per cent. higher than pre-war. 
Further progress depends on more irrigation and 
a considerable increase in electric power produc- 
tion. Industrial progress has been even slower 
(except in Turkey), being limited in the main to 
expansion of the textile industries in Egypt and 
Turkey, and to the erection of a number of 
fertiliser and cement works. The metallurgical 
and chemical industries, as well as mining and 
construction have continued to expand but a 
slackening demand has forced many plants to 
slow down production. On the other hand, the 
petroleum industry is expanding rapidly and this 
trend is likely to continue. Proved reserves of 
crude petroleum were estimated at 8,300 million 
metric tons in 1953, accounting for 53 per cent. 
of the world total. The main problem of the 
area is to achieve a rise in the standard of living 
based on a broad development of agriculture and 
industry, without which political stability — and 
therefore security for the oil producers — cannot 
be obtained. 

An interesting feature of Middle East trade 
has been a relative decline in the part shared by 
the United Kingdom and the United States and 
a marked increase, both absolute and relative, 
in that of Western Germany. 


xk * 


CENTRAL AFRICAN 
DEVELOPMENT 


The pace of development in the Rhodesias and 
Nyasaland, although more rapid since the war 
ended, has been restricted by political and 
economic difficulties. The setting up of the 
Central African Federation removed some, at 
least, of these troubles, and one of the first 
results of closer integration has been the three- 
year development plan, details of which were 
given to the Federal Assembly last week. The 
plan concentrates, at a cost of £70-25 millions, 
on providing essential services of power, trans- 
port and communications, the inadequacy of 
which has prevented full realisation of the 
region’s productive possibilities. It is not an 
extravagant scheme; but, as Mr. D. MacIntyre, 
the Minister of Finance, pointed out, it will not 
be easy to finance, even with the “* benevolent 
support of the United Kingdom Treasury.” Of 
the total expenditure of £24 millions in the first 
year, nearly £18 millions will have to be raised 
by Government borrowing. Loans of £10-5 mil- 
lions are already being negotiated abroad, and, 
after making allowance for local loans, it will be 
necessary to borrow a further £4 millions from 
other sources. 

Freights carried by the railways in the Federa- 
tion’s territories increased from a total of 
4:28 million tons in 1947 to 7-8 million tons in 
1953; but the shortage of railway facilities has 
interfered seriously with the production of 
copper, chromium, asbestos and other mii erals. 
The first loan to be made to the Federation, 
£3-57 millions from the United States Foreign 
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Operations Administration, is to be applied to 
the purchase of locomotives, rolling stock, and 
other railway equipment, and, by 1957, £17-4 
millions will have been spent on the railways, 
thereby bringing their total capital assets to 
£70 millions. Altogether, £30 millions are to be 
spent on communications and transport, includ- 
ing £6°5 millions on roads and bridges, and 
£3 millions on postal services and communica- 
tions. Lake Nyasa is to be developed as a main 
line of communication, by the expenditure of 
£250,000 on new ships and harbour installa- 
tions. Air-transport developments will cost 
£2-33 millions, including £1-7 millions for five 
Vickers Viscount airliners. The remainder will 
be used for the improvement of Salisbury Airport. 

Some £22-5 millions will be required for the 
provision of electrical power, £6 millions for 
increasing the capacity of the Southern Rhodesian 
Supply Commission to 195 MW, and £15-5 mil- 
lions for hydro-electric development. The op- 
portunities for British engineers in Central Africa 
during the next few years will depend very largely 
upon the amount of capital which the City of 
London car make available. The development 
of that region is not, of course, of interest only 
to the United Kingdom, and difficulties in 
raising capital in Britain have forced the Federa- 
tion to look elsewhere, to the United States 
Foreign Operations Administration, which has 
been sufficiently far seeing to make the loan for 
railway equipment available in sterling. The 
recent appointment of French experts to advise 
on the two major hydro-electric projects is an 
indication of how international co-operation in 
finance can lead to international co-operation in 
technology. In the past, engineering contracts 
have followed the provision capital and, welcome 
as international collaboration may be in technical 
matters, there is a hint, in this particular case, of 
what might happen in less specialised fields, if 
British capital were to abdicate indefinitely in 
favour of international finance. 


x & & 


A EUROPEAN ECONOMIC BLOC? 


The Organisation for European Economic 
Co-operation, in a recent publication, ‘‘ Com- 
ments on the Strasbourg Plan,”’ rejects all sug- 
gestions for closer economic ties between 
European countries and ‘“‘ those overseas coun- 
tries having constitutional links with them” 
where the effect is likely to be a restriction of 
world trade and a weakening of the economic 
ties that already exist with the dollar area. The 
0.E.E.C.’s basic argument is that European 
economic problems can only be solved with the 
co-operation of the United States and that no 
protective measures, such as the introduction of 
a preferential tariff system, can insulate European 
economies from the effect of business fluctuations 
in the dollar area. 

The reasons given for the proposals of the 
Consultative Assembly of the Council of Europe, 
contained in Recommendation 26 of the Stras- 
bourg Pian, are based on a fear concerning 
supplies of raw materials “‘ of vital importance 
to Europe.” The report points out that Euro- 
pean countries obtain a large part of their 


imports of raw materials from the dollar area 
and hay. been able to pay for them since the 
end of t ¢ war “ only because of the generous 
assistanc afforded by the United States’ and 

that it s neither possible nor desirable ” that 
such a ste of affairs should continue. It is also 
Pointed it that the United States is likely to 
Increas¢é 5 own imports of raw materials from 
the pres: it level of 10 per cent. of its total 
needs tc 25 per cent. within 25 years. It is 
fecomme ded, therefore, that Europe should 


** stimulate the development of raw materials 
outside the dollar area and, in particular, in the 
area under consideration; and, further, that 
exports of raw materials from these countries 
would enable a triangular pattern of trade to be 
resumed, thus contributing to the solution of the 
dollar gap.” To make this possible, recom- 
mendations are made for increased overseas 
investment (to be stimulated by a proposed 
European Bank), the supply of European 
technicians, plant and machinery, and the con- 
clusion of long-term contracts and international 
agreements on basic products ‘“‘ covering both 
quantities and prices.” Such developments 
would be made possible by the introduction of a 
preferential tariff system on a basis of reciprocity 
between the Commonwealth and dependent 
territories on the one hand, and the participating 
European countries on the other. 

O.E.E.C.’s comment on the preferential 
system is that “‘ the upshot of this system might 
well be the formation of a solid bloc isolated 
from the dollar area and a recrudescence of 
protectionism.” The significance of the Stras- 
bourg Plan is that it gives an indication of the 
direction of the economic thinking of the pro- 
tagonists of European Federation; the recom- 
mendations are far from having the approval of 
European governments. So far, the member 
countries of the Council of Europe — France, 
Italy, Germany and the Low Countries — have 
backed O.E.E.C.’s effort to increase the freedom 
of world trade. This was demonstrated only last 
week by Germany’s decision to reduce duties on 
dollar imports, among them motor cars, motor 
cycles and other engineering products. 


& &+ @& 
COAL AND INDUSTRIAL OUTPUT 
Industrial production in this country was 


running during May at 8 points or 64 per cent. 
higher than in the same month a year ago. This 
Official calculation of the rate of industrial 
production is provisional, but it is not likely to 
be altered substantially when final figures are 
available. During the first five months of this 
year British industry has been running at just 
over 6 per cent. above the level of output 
achieved in the first five months of 1953. Here 
is confirmation, if it were needed, of the recent 
recovery in industry, notably in engineering. 
It is noticeable, however, that this resilience in 
Output has not been shared by the coal mines 
and this disparity between buoyant general 
industrial activity and lethargic coal production 
may yet be ominous for the winter which lies 
ahead. In June, coal stocks are normally 
rising to build up during the remainder of the 
summer for the “‘ coal winter’ which begins at 
the end of October. This year coal stocks 
actually fell slightly in the middle of June for 
the week ended June 12. They were 13,714,000 
tons compared with 13,754,000 tons the week 
before, so great has been the demand. 

Much attention has been drawn, and rightly, 
to the state of these coal stocks and comment 
has been coupled to some extent with the decision 
to import supplies of large coal in the next few 
months. This last point is a natural source of 
indignation to a country whose industrial 
prosperity has been built on its coal, but to some 
extent it is a natural concomitant of the trend 
towards smaller coal produced from British 
mines as mechanisation increases. Much more 
serious than the import position is the failure 
of coal output to keep pace with consumption 
while costs of production are under renewed 
pressure to rise following the fresh wage award 
made to the miners earlier this year. The coal 
industry is, in fact, moving towards a major 
crisis involving basic policy. Ever since it was 
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nationalised, the industry has proceeded on the 
assumption that development must be compz-ra- 
tively piecemeal so that the flow of output from 
the mines was not seriously impeded, and that 
the best way to increase output apart from this 
piecemeal investment was by giving wage 
increases in return for promises of greater output. 
It was hoped too that, by improving wages and 
working conditions, the industry would be able 
to increase its recruitment as well as get more 
work out of its existing labour force. 

Until comparatively recently, the result of this 
policy has been that the coal industry’s develop- 
ment programme has been seriously delayed, 
and costs of production have continuously 
increased although miners have been reluctant 
to fulfil their promises of higher output. Unions 
and management alike are concerned at the 
failure of the men to carry out their promises, 
but their exhortations so far this year have had 
little effect on the miners’ efforts. It would be 
unfortunate if, in times of great managerial 
difficulty, a policy of good human relations and 
maintained production was proved to be wrong, 
but the miners have only a limited time left to 
prove that such a policy was not only enlightened 
but practicable. 


x k * 


IDEAS AND PRODUCTIVITY 


Between the inception of an idea and its applica- 
tion to practical use there is often a considerable 
delay and production methods frequently lag 
far behind the techniques made available by 
research. Consequently, to encourage the free 
exchange of ideas on production processes and 
to promote interest in productivity generally, a 
new form of exhibition, sponsored by the Insti- 
tution of Production Engineers, has been devised, 
and is being held from July 7 to July 14 in the 
National Hall, Olympia. 

The novelty of the Production Exhibition lies 
in its intention, which is not commercial but 
instructional, since emphasis is placed less on 
the sale of goods then on demonstrating the 
methods by which they are made. To illustrate 
the techniques employed and other factors 
involved in production, exhibits have been pre- 
sented not only by a number of industrial firms 
— including the Ford Motor Company, Limited, 
which is displaying part of its production line — 
but also by such organisations as the British 
Standards Institution, the British Productivity 
Council, the Trades Union Congress and various 
Government departments and research associa- 
tions. 

The Exhibition is divided into sections repre- 
senting the different factors which contribute 
towards efficient and economic production, and 
among these are research and development, 
education and training, new processes, standardi- 
sation, auxiliary aids and engineering materials. 
It is hoped that in this way the attention of 
industry will be drawn to the latest production 
methods and, moreover, to the vital part played 
by productivity in national prosperity. 

“* Production for plenty ”’ is in fact the theme 
of the exhibition, which is to be held biennially, 
and it is believed that these exhibitions will lead 
not only to an enhanced standard of living but to 
an increased spirit of co-operation within industry 
itself. The aim of the promoters is to provide 
a source of “ free ideas,” and to further this 
object, a programme of conferences, to run 
concurrently with the exhibition, and an essay 
competition have also been arranged. Hence, 
by the dissemination and cross-fertilisation of 
ideas, wastage of time, labour and materials may 
be eliminated, output raised and prosperity 
thereby ensured. 
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UNIVERSITY OF LONDON, 
KING’S COLLEGE 


Faculty of Engineering Open Day 


Since the end of the war the research work 
carried out in all departments of the Engineering 
Faculty at King’s College, Strand, London, 
W.C.2, has been greatly augmented. The 
courses have been reorganised and the labora- 
tories extended, new equipment having been 
added to the latter to meet modern conditions. 
To enable those interested in the work of the 
Faculty to see something of the recent develop- 
ments, the College was opened to visitors on 
the afternoon of Friday, June 25, the visitors 
being received by the Principal, Mr. P. S. Noble, 
M.A., the Dean of the Faculty, Professor J. 
Greig, M.Sc.(Eng.), Ph.D., M.I.E.E., and the 
President of the King’s College Engineers’ 
Association, Mr. A. S. D. Barrett. 

At present, three-year undergraduate courses 
leading to the degree of B.Sc.(Eng.) are provided, 
preparation being given in civil, mechanical 
and electrical engineering. In addition, post- 
graduate courses in chemical engineering leading 
to the College Diploma are provided, and post- 
graduate research students are admitted to work 
for the degrees of M.Sc.(Eng.) and Ph.D. 
Certain changes have been made in the under- 
graduate courses. In the third-year work, for 
instance, direct instruction has been limited 
to enable students to undertake individual 
problems involving experimental investigations 
which are often linked with the research work 
carried out in the Faculty. This includes 
investigations in concrete technology, soil mech- 
anics, the behaviour of structures, the combustion 
of liquids and gases, refrigeration, powder 
science, biomechanics and chemical engineering. 
Professor Greig is William Siemens Professor of 
Electrical Engineering and in his department 
research work is proceeding on measurement 
problems due to ferro-magnetic non-linearity, 
pole-face losses in salient-pole alternators and 
the behaviour of transductors as circuit elements 
in automatic-control systems. Details of these 
and other researches in progress were shown and 
explained to the visitors. 

They were also able to see the laboratories 
equipped for undergraduate course work in 
strength of materials, fluid mechanics, concrete 
technology, surveying, heat engines, metallurgy, 
chemical engineering, machines and structures, 
soil mechanics and powder science. The last- 
mentioned subject is a new branch of study 
carried on mainly at post-graduate level. Much 
of the equipment is at the development stage, 
but an experimental ball mill is in use for 
investigating power requirements and the effect 
on grinding of the dimensions of the mill. Other 
equipment is available for the study of gas 
adsorption by powders, the terminal velocity of 
particles falling in fluids, elutriation, sedimenta- 
tion, etc. The concrete technology laboratory is 
also fairly new and includes a steam-curing 
plant, a compression-testing machine, a vibrating 
table and simple means of pre-stressing. In the 
electrical department the Siemens Laboratory, 
which was formerly used for light-current work, 
is now employed mainly for research, a separate 
light-current laboratory being available for 
course work. Other laboratories are provided 
for course work and research on machines, 
standards, power, etc., and there is a well- 
equipped workshop for the construction and 
maintenance of the eauipment of the department. 

It will be readily understood that space 
restrictions imposed >y the site of the College 
limit the number of entrants to the Faculty. 
The present annual entry is about 60 under- 
graduates, divided more or less equally among 
the civil, ‘mechanical and electrical branches. 
In addition, about ten post-graduates are 
admitted annually to the courses in chemical 
engineering. In considering numbers, however, 
the intimate contact between teachers and 
students, which is a tradition of the College and 
is regarded as essential, is kept well in mind. 








THE SUPPRESSION OF DUST 
PREVENTION AND CONTROL IN FOUNDRIES 


On the occasion of the Summer Meeting of the 
Institution of Heating and Ventilating Engineers, 
49 Cadogan-square, London, S.W.1, held this 
year at Bournemouth from Saturday, July 3, to 
Tuesday, July 6, a paper entitled ‘‘ Dust Suppres- 
sion in Foundries ” was presented by Mr. W. B. 
Lawrie, M.Sc., F.R.M.S., A.I.M., H.M. Engi- 
neering Inspector of Factories, and was read on 
Monday, July 5. In this paper Mr. Laurie 
dealt primarily with the efforts made during 
the past five years to improve atmospheric con- 
ditions in ferrous foundries and emphasised the 
importance of avoiding where possible the initial 
formation of dust, since prevention was both 
more effective and less costly than attempting 
to control dust already in the atmosphere. 

In referring to research which had been per- 
formed, he outlined a new method of dust estima- 
tion and certain new techniques of observation 
and photography; these were sensitive to particles 
within the respirable size range and could be 
employed in workshop conditions. Also de- 
scribed were a recently developed fettling bench 
and various improved local exhaust systems. 
Mr. Lawrie considered that the problem of dust 
suppression could only be satisfactorily solved by 
the co-operation of numerous specialists includ- 
ing not only ventilating engineers but also metal- 
lurgists, designers and foundry architects. 

An abridgement of the paper appears below. 


ELIMINATION BEFORE CONTROL 


The modern approach to the problem of dust 
in foundries involves many different factors and 
this outlook is reflected in the terminology which 
is now in use in the industry. The term “ dust 
suppression” is normally employed to include 
every method by which atmospheric dust con- 
centrations can be reduced. These methods fall 
into two broad groups. The first group contains 
all the methods by which dust clouds can be 
eliminated, while the second group consists of 
control methods. 

Generally it may well be that dust cannot be 
eliminated completely. Even so, partial elimina- 
tion of the dust cloud is always profitable, as it 
leaves a smaller residual cloud to be controlled 
and in many cases results in much more efficient 
control. First, therefore, every effort must be 
made to eliminate the formation of dust and 
then control methods can be applied in order to 
dissipate such dust clouds as persist. 

It cannot be too strongly emphasised that the 
best way to deal with a dust cloud is elimination. 
If dust is objectionable, simply stop making 
it. This is by no means easy, and while it is 
true to say that it is the best method, it is equally 
true to say that it is generally the most difficult 
one to apply. Where it can be done it offers a 


final solution to the problem — a solution which 
involves no expensive control equipment and 





avoids the capital and running costs of dust. 
control systems. Its development will, hoy ever, 
almost certainly involve research work an: lead 
to process changes. 

One obvious method of dust elimination is to 
use a wet process, when the materials remzin in 
suspension or in solution. This is not normally 
possible in foundry practice, although certain 
fettling operations can be done wet. It is known, 
however, that a very small amount of water will 
ensure that moulding sand is dust-free, if the 
water is thoroughly milled into the sand. It 
would appear, therefore, that the sand mill should 
be inserted into a mechanised foundry system 
as soon as possible after the knock-out. 

Much of the dust in a foundry dressing shop 
results from the fact that the dressing processes 
remove sand from the surface of the castings, 
Obviously the way to eliminate this dust is to 
prevent the sand of the mould from adhering to 
the casting. This can only be done by changes 
in moulding practice after fundamental research 
work has elucidated the reason for the sand burn- 
ing on and the methods by which it can be 
avoided. Core binders, which have been studied 
with respect to fumes, may also prove helpful in 
preventing dust generation. 


DUST FRACTION INJURIOUS TO 
HEALTH 


Most industrial dust clouds contain a variety 
of constituents, only a few of which may be 
injurious to health, and it is on this dangerous 
fraction that elimination research should be 
concentrated. In foundries free silica, within 
the respirable size range, gives a specific health 
risk, and, in consequence, it is being progressively 
eliminated where this is possible. Two examples 
are the prohibition of silica flour as a parting 
powder and the prohibition of sand in shot 
blasting. A further example is the development 
of the flux-injected burner, or powder washing, 
in steel-foundry dressing shops. In this process, 
which replaces the pneumatic chisel, the free 
silica forms a slag, and analysis of the slag has 
suggested that the silicon is present in the form 
of fayalite. 


DUST CONTROL 


Once every measure to prevent the initial 
formation of dust has been taken, methods of 
controlling dust suspended in the atmosphere 
must be applied. For greatest efficiency and 
economy local exhaust units should be incorpora- 
ted in the general ventilation system and in the 
case of a new foundry dust control problems 
might profitably be examined when the design 
of the building itself is considered. Exhaust 
systems and building design should be studied 
on a basis of dust-flow patterns, which do not 
necessarily correspond with air-flow patterns; 





External control system. Observa‘‘on of 
respirable particles is made poss’ le by 
special lighting. 
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the }oods of exhaust units may draw in air 
satisf .ctorily but fail to collect dust. 

Wzter control systems, as distinct from wet 
processes, in which no dust arises, have been 
used to control air-borne dust clouds but even 
sprays with water pressures up to 85 lb. per 
square inch have not proved entirely successful. 
Respirators have also been employed for pro- 
tection against dust and a new one has been 
developed recently for this purpose. 


COUNTING AND SAMPLING 
PARTICLES 


The atmospheric dust which is to be brought 
under control consists of a variety of size ranges, 
and it is generally assumed that the respirable 
size range contains all particles less than 
5 microns in diameter. An estimate of health 
risk can only be derived from a knowledge of the 
concentration and particle size range of a dust 
cloud, together with a chemical analysis of all 
sizes under 5 microns, and the efficiency of an 
exhaust system can therefore only be checked in 
this way. 

So far as the respirable size ranges are con- 
cerned, efficiency as measured by weight is 
practically meaningless. This is because, in a 
cloud containing large particles which are 
relatively very heavy, the efficiency by weight 
will probably be about 99 per cent. if the large 
particles only are controlled. The particles of 
respirable size range are so small (about 0-8 to 
1:0 micron in dressing shops) that it will make 
little difference to the weight of dust collected 
whether they are included or not. In conse- 
quence, the efficiency of local exhaust ventilation 
units must be estimated in terms of numbers. 
Particles less than 5 microns in diameter are 
invisible in ordinary lighting conditions and can 
only be sampled by suitable instruments. The 
microscopical counting methods demand skilled 
operators and are so slow as to preclude any 
possibility of routine work. 

In consequence, a new estimation technique 
was developed, by means of which the dust 
samples could be judged against a scale graduated 
in such a fashion that each point was double the 
preceding one. This increased the speed of 
estimation to about 50 samples an hour. The 
results were recorded in group numbers which 
could be converted to a figure representing the 
number of particles per cubic centimetre by 
means of the scale. The method was adopted 
for use in foundries when a standard scale was 
prepared. Preliminary work resulted in the 
selection of the Owens jet counter as the 
sampling instrument and a survey of foundries 
was initiated. 


OBSERVATION OF RESPIRABLE 
DUST CLOUDS 


Statistical analyses of the results obtained by 
the general survey produced certain disturbing 
results. In the first place the average dust 
concentration at the operator’s breathing level 
on grinding machines did not appear to be 
influenced by the local exhaust ventilation. 
This might have been due to the inefficiency of the 
Ventilation systems, or it might have been due to 
the systems extracting average dusty air from all 
over the room and drawing it to the operator. 
It was evident that no amount of dust counting 
would ever indicate the true reason for this 
tesult, and so it was decided that some visual 
method must be developed. 

_ lt was <nown that when a powerful beam of 
light is p: ssed through a suspension of particles 


Ma liqui or a gas, the resulting scattered light 
makes th path of the beam visible. It was 
decided, \ srefore, to use this Tyndal beam in an 
ae, Observe the movement of air-borne 


It has proved possible to observe 
mov nent of dust particles within the 


fered ize range, and to record the observa- 
fd, on ‘ematograph films. The new method 
- Po 0! stvation indicated at once the reason 
4 © so ewhat curious results obtained by the 
= ng methods. 

in hall's t of the first dust survey showed that 


ozen foundry buildings, selected at 








random, the dust concentration in the roof was 
in excess of that at the breathing level of men 
standing on the floor. 


LOCAL EXHAUST VENTILATION 


A further result of the observation method 
indicated that the fan effect of stand grinding 
wheels was overcoming the local exhaust system, 
so that the fine dust of respirable size range was 
being blown against the operator’s chest in spite 
of that system. This observation directed 
attention to the collection of the dust from the 
atmosphere. 

Local exhaust ventilation systems are normally 
supposed to consist of a hood, ducting, a fan and 
a dust collector. As a result of this supposition, 
theoretical considerations have been restricted 
largely to hood designs, duct designs, filter 
efficiencies and fan characteristics. The early 
films showed quite clearly that the major problem 
in many foundry applications of local exhaust 
ventilation was to get the dust from its point of 
origin into the hood. Once the dusty air is in 
the duct it can easily be transported to a filter. 


FETTLING BENCH 


The dust observation method was first used to 
assist in the empirical development of a fettling 
bench. The exhaust hood is placed at the left- 
hand side of the bench and an air curtain is 
provided, which moves from right to left. This 
air curtain passes horizontally between the point 
of origin of the dust and the dresser’s breathing 
level, and serves to direct the dust into the hood 
on the left. The exhaust system was provided 
by an axial-flow fan giving 600 cub. ft. per 
minute, and the air curtain used only 50 cub. ft. 
per minute. The velocity of the air curtain had 
to be carefully adjusted to avoid turbulence at 
the hood, but when this air left the right-hand 
end of the bench at 2,000 ft. per minute good dust 
control was achieved. 

Dust counts were taken on the bench and 
compared with a simple down-draught bench. 
The bench fitted with the high-speed air curtain 
reduced the dust from a pneumatic chisel by 
80 per cent. when compared with figures obtained 
under no-exhaust conditions. By contrast, the 
simple down-draught bench effected only 50 
per cent. reduction in similar circumstances on 
the same kind of work. These figures were 
calculated from thermal precipitator samples. 


EXTERNAL CONTROL SYSTEMS 


The observation and photography of dust 
generated by grinding on a 24-in. diameter stand 
grinder showed that the dust moved round the 
wheel from its point of origin, to be discharged 
at high velocity at the guard opening. The dust 
stream then struck the operator’s chest before 
diffusing upwards past his face. The local 
exhaust system appeared to have little effect on 
this dust movement. The left-hand illustration 
shows this dust cloud leaving a wheel hood. It 
was evident that this was caused by the fan 
effect of the wheel, and it appeared to explain 
the dust count results already discussed. 

Sundry other dust streams were photographed, 
and the air movement explored by a velometer. 
The development work led to the construction 
of an original ventilation system which operated 
externally to the wheel hood. The conventional 
exhaust system working through the hood was 
removed from the machine, and the dust which 
escaped from the hood was collected by air 
currents induced from slots placed over the wheel 
top and down each side. The intake velocities 
at the slot openings were of the order of 5,000 ft. 
per minute. The dust control which was 
achieved can be judged from the right-hand 
picture, in which dust is shown limited to the 
region about the operator’s hands. Thermal 
precipitator dust counts indicated that clouds 
up to 60,000 particles per cubic centimetre could 
be controlled so that the breathing level of the 
operator did not rise above 700 particles per 
cubic centimetre. 

Other foundry tools and items of plant have 
been also investigated and control systems 
devised with the aid of the methods outlined. 
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LAUNCHES AND TRIAL 
TRIPS 


S.S. “Sm Davin II.”—Single-screw self-trimming 
collier, built by Hall, Russell & Co., Ltd., Aberdeen, 
for the North Thames Gas Board, London, W.8. 
(Managers: Stephenson Clarke, Ltd., London, E.C.3.) 
First of three sister ships. Main dimensions: 320 ft. 
between perpendiculars by 46 ft. by 22 ft. 4 in.; 
deadweight capacity, 4,600 tons on a draught of 
20 ft. Triple-expansion direct-acting steam engine of 
reheat design, developing 1,275 i.h.p. in service, 
constructed by the North Eastern Marine Engineering 
Co. (1938), Ltd., Sunderland. Steam generated 


by two oil-fired cylindrical boilers. Trial trip, 
May 24. 
M.S. ‘“‘ @sTERSGEN.”’—Single-screw vessel, with 


accommodation for 500 passengers and cargo, built 
and engined by Burmeister and Wain Ltd., Copen- 
hagen, for A/S Dampskibsselskabet paa Bornholm 
af 1866, Bornholm, Denmark. Hull constructed by 
A/S Svendborg Skibsverft, Svendborg, Denmark. 
Main dimensions: 174 ft. 4 in. overall by 34 ft. 5 in. 
by 22 ft. to upper deck; gross tonnage, about 1,100; 
mean draught, 11 ft.3 in. B. and W. eight-cylinder 
two-stroke single-acting Diesel engine, developing 
2,000 i.h.p. at 290 r.p.m. Speed, about 13 knots. 
Delivered, May 24. 


M.S. ‘‘ FouNTAINS ABBEY.”—Single-screw cargo 
vessel, built by Hall, Russell & Co., Ltd., Aberdeen, 
for Associated Humber Lines, Hull. Second of two 
sister ships. Main dimensions: 256 ft. overall by 
38 ft. 6 in. by 21 ft. 6 in. to shelter deck; deadweight 
capacity, about 1,100 tons on a draught of 13 ft. 5 in. 
Kincaid-Polar marine Diesel engine, developing 
2,100 b.h.p. at 220 r.p.m., constructed by John G. 
Kincaid & Co., Ltd., Greenock. Launch, May 31. 


S.S. ‘* HADRIANIA.””—Single-screw oil tanker, built 
by Smith’s Dock Co.,Ltd., South Bank-on-Tees, for 
Shell Tankers Ltd., London, E.C.3. Second of a 
series of five vessels for these owners. Series consti- 
tute largest ships built by the firm. Main dimen- 
sions: 557 ft. overall by 69 ft. 3 in. by 39 ft.; dead- 
weight capacity, about 18,000 tons on a draught of 
29 ft. 6 in. Double-reduction geared steam turbines 
and two Foster Wheeler oil-burning boilers, con- 
structed by R. and W. Hawthorn, Leslie & Co., Ltd., 
Newcastle-upon-Tyne, and installed by the ship- 
builders. , Service speed, about 14} knots. Launch, 
June 1. 


M.S. ‘“‘ ATHELMERE.”—Single-screw tanker, for 
the bulk carriage of molasses, oil or spirits, built and 
engined by R. and W. Hawthorn, Leslie & Co., Ltd., 
Hebburn-on-Tyne, County Durham, for the Athel 
Line, Ltd., London, W.1. Main dimensions: 459 ft. 
overall by 61 ft. by 31 ft. to upper deck; deadweight 
capacity, about 10,000 tons. Hawthorn-Doxford 
four-cylinder combined-stroke opposed-piston heavy- 
oil engine, developing 4,450 b.h.p. at 112 r.p.m. 
Launch, June 1. 


S.S. “ RoLiLo.”—Single-screw cargo vessel, built 
by Henry Robb, Ltd., Leith, for the Mediterranean 
and Scandinavian trade of Ellerman’s Wilson Line, 
Ltd., Hull. Second of two ships for these owners. 
Main dimensions: 290 ft. between perpendiculars by 
48 ft. 6 in. by 27 ft. to upper deck; deadweight 
capacity, about 2,400 tons on a mean draught of 
17 ft. 9 in. Triple-expansion direct-acting marine 
reciprocating engine working in conjunction with a 
Bauer-Wach exhaust steam turbine through single- 
helical reduction gearing. Steam supplied by two 
multitubular oil-fired boilers. Main engine con- 
structed by Swan, Hunter, and Wigham Richardson, 
Ltd., Newcastle-upon-Tyne; and the exhaust turbine, 
gearing, and boilers by Barclay Curle & Co., 
Ltd., Glasgow. Service speed, 13 knots. Launch, 
June 1. 


M.S. ‘“ BARRISTER.”’—Single-screw cargo vessel, 
built and engined by William Doxford and Sons, 
Ltd., Sunderland, for the Charente Steam Ship Co., 
Ltd. (Managers: Thos. and Jas. Harrison, Ltd.), 
Liverpool. Second of two similar vessels. Main 
dimensions: 464 ft. overall by 59 ft. 6 in. by 37 ft. 8 in.; 
deadweight capacity, about 9,700 tons. Doxford 
four-cylinder opposed-piston oil engine. Service 
speed, 134 knots. Launch, June 1. 


S.S. ‘“‘ ATLANTIC CounreEss.’’—Single-screw cargo 
vessel, built by William Gray & Co., Ltd., West 
Hartlepool, for Mr. S. G. Livanos, New York. 
Main dimensions: 475 ft. between perpendiculars by 
62 ft. 9 in. by 41 ft. 6 in. to upper deck; deadweight 
capacity, about 14,300 tons on a mean draught of 
30 ft. 7 in. Parsons double-reduction geared steam 
turbines, developing 5,700 s.h.p. in service, installed 
by the shipbuilders. Steam supplied by two Babcock 
and Wilcox oil-fired boilers. Speed, 14 knots. 
Launch, June 2. 





WHITWORTH SOCIETY 
SUMMER MEETING 


Installations at Portsmouth 
Dockyard 


In accordance with a Whitworth Society tradition 
to the effect that, if possible, the summer meeting 
shall be held in some town with which the 
President has associations, the meeting, on June 
29 and 30, was held at Portsmouth, the President, 
Professor S. J. Davies, being an old Portsmouth 
Dockyard apprentice. The usual informal dinner 
was held at the Royal Beach Hotel, Southsea, on 
the evening of the 29th and the following day 
was devoted to visits to the Dockyard, the 
morning being spent on a general inspection and 
the afternoon to a visit to a modern aircraft 
carrier, H.M.S. Centaur. At the intervening 
lunch, Professor Davies inducted the new 
President, Major-General A. R. Valon, into 
office. 

Portsmouth Dockyard is such a medley of the 
old and the new that, from the point of view of a 
casual inspection, it possibly offers more of 
interest than a modern shipyard and engine 
works. It has existed from some time in the 
reign of King John, approximately the year 1208, 
and has progressively: increased in area from 
eight acres under Henry VIII in 1540 to 200 acres 
under Victoria in 1896. It now covers 283 
acres. The first enclosed dock, constructed 
entirely of wood, was built in 1495. It was 
fitted with a pumping engine of the bucket- 
dredger type, but could be completely emptied 
only by manually-handled buckets. Docking 
occupied 140 men for a day and a night and cost 
£2 13s. 2d.; undocking was more expensive, as 
the dock-head had to be broken up each time; 
it cost £12 8s. 2d. The present-day successors 
to this early structure are three fitting-out 
basins, 19 dry docks, one floating dock and 
three building strips. 

Naturally, no trace of the first dock is now to 
be seen; the site is now occupied by No. 1 
dry dock, but the present “ block mills ” must 
be classed as an interesting survival. Naturally, 
they hardly date from 1495, and there is no 
authentic record of their building, but block- 
making machinery invented by Isambard Brunel 
was installed in 1803-1806 and some of it is 
still there and in working order. A “ scoring ” 
machine is still in use. Many of the other 
machines are now in museums. In contrast 
with this ancient but still-operating woodworking 
shop, mention may be made of the engineering 
factory built in 1905, and claimed to be the 
largest machine shop in the south of England. 
It covers 174,000 sq. ft. and is fully equipped 
with modern machine tools, some 500 in all. 

Records, which are thought to be incomplete, 
show that 49 ships have been launched from the 
main building strip, which is now 668 ft. long. 
One of the earliest was the first Royal Sovereign, 
of 3,765 tons. One of the most famous was the 
Dreadnought in 1905, and the largest, the Queen 
Elizabeth, in 1913. The major work now in 
hand is the modernisation of the aircraft carrier 
H.M.S. Victorious. She is being fitted with an 
angled flight deck and new boilers. Some 
10,000 tons of new structure have been built into 
the ship. Work was put in hand in November, 
1950, and present appearances would not suggest 
that it is as yet nearing completion. In contrast 
with this, the Dreadnought, at a time of national 
emergency, occupied the building slip for only 
4} months and was completed in one year and 
two months. The total staff of Portsmouth 


Dockyard and its associated establishments is 
now 23,248; 20,972 being industrials of the various 
classes of workers, 





PERSONAL 


Sir F. ARTHUR WHITAKER, K.C.B., M.Eng., 
M.LC.E., formerly Civil Engineer-in-Chief of the 
Admiralty has joined Livesey and Henderson, con- 
sulting engineers, National House, 12-18 Moorgate, 
London, E.C.2, as a partner as from July 1. 

The President of the Board of Trade has reap- 
pointed Sir Percy H. MILLs, Bt., K.B.E., as chairman 
of the National Research Development Corporation 
for a further period of office as from June 27. Simi- 
larly, Proressor P. M. S. BLacketTT, M.A., F.R.S., 
Sm JoHN McL. DUNCANSON and SIR EDWARD DE 
STEIN have been reappointed for a further term. SiR 
Henry HINCHCLIFFE, D.L., J.P., and Sir ALAN 
SAUNDERS, O.B.E., have been appointed in place of 
Sm Epwarp Hopcson, K.B.E., C.B., and Mr. 
W. E. P. JoHNson, A.F.C., A.F.R.Ae.S., who have 
retired. 

Sir BERNARD DOCKER has been appointed chair- 
man of Carbodies Ltd., Coventry. Mr. R. E. 
SMITH, a director and general manager of the Daimler 
Co. Ltd., Coventry, has been made managing director 
of Carbodies, Ltd. 

Mr. F. R. M. DE PauLa, C.B.E., has relinquished 
his directorship of Electric and Musical Industries 
Ltd., Hayes, Middlesex, and Mr. J. F. Lockwoop 
chairman and managing director of Henry Simon 
Ltd., has been elected in his place. 

Mr. J. J. PARKES, A.F.R.Ae.S., has been elected 
President of the Society of British Aircraft Con- 
structors for 1954-55, and Mr. C. F. Uwins, O.B.E., 
A.F.C., F.R.Ae.S., has been elected vice-president. 
Mr. H. BuRROUGHES, F.R.Ae.S., who was President 
for 1952-54, becomes deputy-president. Sir 
FREDERICK HANDLEY PAGE, C.B.E., has been re- 
elected honorary treasurer. 

As from July 1, the superintendent engineer’s 
department of the Peninsular and Oriental Steam 
Navigation Co. has been reorganised. Mr. S. A. 
SmiTH, M.Sc. (Eng.), M.I.Mech.E., M.Inst.N.A., 
M.I.Mar.E., hitherto superintendent engineer, has 
become engineering adviser with responsibilities for 
new buildings, the application of technical develop- 
ment to the company’s vessels and other duties. Mr. 
W. GirvAN, M.I.Mar.E., hitherto assistant super- 
intendent engineer has been made superintendent 
engineer and Mr. J. B. ANNAL, Mr. H. A. ROPER 
and Mr. P. Jos, inspecting engineers, have become 
assistant superintendent engineers. 

Mr. W. Bay.Ley, M.I.Mech.E., M.Inst.F., retired 
on June 30 from his position as head of the consulta- 
tive and new construction department of the British 
Engine Boiler and Electrical Insurance Co. Ltd., 24 
Fennel-street, Manchester, 4, after 31 years of 
service. 

Mr. W. McConnacule is retiring after 43 years 
of service with the British Thomson-Houston Co. 
Ltd., Rugby. Mr. McConnachie has spent 35 years 
on the design of A.C. motors. 

Mr. BRYAN Donkin, B.A. (Cantab.), M.I.E.E., 
has accepted an invitation to become President of 
the Association of Supervising Electrical Engineers, 
23 Bloomsbury-square, London, W.C.1, in succession 
to Mr. C. T. MELLING, M.Sc.Tech., M.I.E.E., 
— who is retiring after two years in 
oO 


Mr. E. A. O’NEAL, Jnr., chairman of Monsanto 
Chemicals Ltd., 8 Waterloo-place, London, S.W.1, 
has resigned from the board of Monsanto Chemicals 
(Australia) Ltd., and Mr. P. A. SINGLETON, manag- 
ing director of Monsanto Chemicals Ltd., has been 
elected in his place. 

Mr. W. F. BRAZENER, J.P., has been elected Presi- 
dent of the British Non-Ferrous Metals Federation, 
132 Hagley-road, Birmingham, 16, in succession to 
Mr. H. E. JACKSON. 

Mr. H. Situ, A.M.I.Mech.E., has been appointed 
development engineer to the Dunlop Rubber Co. 
Ltd., for tyres. Mr. M. J. BARTLE, B.Sc. (Eng.), 
A.M.I.E.E., has been appointed overseas factories 
engineer. 

Mr. R. Wiiuis, M.I.P.E., works director, of 
Darwins Ltd., Tinsley, Sheffield, 9, and Mr. P. E. H. 
WILDE, sales director of the firm, have been appointed 
directors of the Sheffield Forge and Rolling Mills 
Co. Ltd., Millsands, Sheffield, 3, the newly acquired 
company of the Darwins group. 

Mr. NORMAN TATTERSALL, M.I.Mech.E., has been 
appointed chief engineer of Leyland Motors (Ministry 
of Supply) Factory and is relinquishing his present 
position as chief engineer of Leyland Motors Ltd. 
Mr. V. W. PILKINGTON, M.B.E., M.Eng., M.I.- 
Mech.E., a director of the company in charge of 
engineering, will continue to take full control of the 
engineering division of Leyland Motors Ltd. 

Mr. A. J. Locke has been appointed manager of 
the Hong Kong service depot of the Marconi Inter- 
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national Marine Communication Co.:Ltd., Ch=lms- 
ford, in succession to Mr. A. P. GOODMAN, wo js 
returning to the United Kingdom to take up >ther 
duties. 

CapTAIN G. H. Peters, D.S.C., R.N., has ‘aken 
over the post of director of Trade Division i the 
Admiralty from CAPTAIN G. A. F. NorFOLK, D 3.0,, 
R.N. 


Mr. M. N. Boype, previously publicity ma ager 
of Foundry Services Ltd., Birmingham, has now 
joined the Polygram Casting Co. Ltd., Power--oad, 
Gunnersbury, London, W.4, as sales manager. 


x k * 


BUSINESS CHANGES 


The new headquarters of the HUNTING GROUP oF 
ComMPANIES are now at Norwich House, 4 Dunraven- 
street, Park-lane, London, W.1. (Telephone: HYDe 
Park 9781.) 

Following the inauguration of the JAGUAR Cars 
NorTH AMERICAN CORPORATION with headquarters 
in New York, a branch office of the corporation has 
been established in Los Angeles. 

The directors of GRIFFIN AND TATLOCK LTD., and 
of W. AND J. GEORGE AND BECKER LTD., have an- 
nounced the merging of their two organisations, 
under the name of GRIFFIN AND GEORGE LTD. The 
chairman of the new company is Mr. R. MCKINNON 
Woop, O.B.E., M.A., F.R.Ae.S., and the vice- 
chairman, Mr. H. R. BETTINSON, M.C. 

BRITISH POLAR ENGINES, LTD., have opened a 
new London stores and service depot at 18-22 
Narrow-street, E.14. 

THE ANGLO-Swiss SCREW Co., LTD., Trout-road, 
West Drayton, Middlesex, have opened a new sales 
office at 12 St. Ann’s-square, Manchester, 2. (Tele- 
phone: Deansgate 7552.) Mr. THOMAS ROGERS is 
in charge, assisted byjJMR. J. R. ECCLES. 3 


xk k * 
HIGH OUTPUT OF STEEL 


In each month of this year, the output of steel 
in the United Kingdom has been well above 
that for the corresponding month of 1953. 
Production of ingots and castings in the first 23 
weeks of 1954 amounted to 8,404,000 tons and 
the total for the first six months of the year is 
expected to be about 9,500,000 tons. This isa 
5 per cent. increase, which, if applied to the 
actual output for 1953, namely 17-6 million tons, 
suggests a 1954 total of 18-4 million tons. 

It is stated in the current issue of the ‘‘ Monthly 
Statistical Bulletin” of the British Iron and Steel 
Federation, Steel House, Tothill-street, London, 
S.W.1, that the improvement compared with 
1953 is mainly accounted for by higher outputs 
in the four steelmaking districts of South Wales, 
the North-East Coast, Lincolnshire, and Lanca- 
shire. North-East Coast production, for 
example, shows the effect of Dorman Longs 
new Lackenby melting shop, where four open- 
hearth furnaces came into production in the 
fourth quarter of 1953 and a fifth furnace was 
completed in May. Production at Consett 
reflects a full six months’ experience of duplexing 
—a process in which the refining of the hot metal 
is begun in a Bessemer converter and finished in 
an open-hearth furnace. In Lincolnshire, the 
main development has been the blowing in of 
a 27-ft. blast furnace at the Appleby-Froding- 
ham Works on March. 1. 


x *& * 


ADEN REFINERY 
First Plant Coming into Use 


The Anglo-Iranian Oil Company have announced 
that the first plant at their new Aden Refinery 
is now being brought into commission. It 1s 
the SO,-production plant, which has begun to 
produce a stock of liquid sulphur dioxide ready 
for the refinery coming into operation in August 
— four months ahead of schedule. 

The liquid sulphur dioxide will be usec in the 
SO,-extraction plant, helping to produce p:emum 
and regular grade kerosine at a rate of 300, 
tons a year, as well as about 50,000 tons a = 
of a high-grade blending component for tracto 
fuel. 
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ENGINEERING IN IRAQ 


Work of the Development 
Board 


Modern Iraq was created in 1921. The new 
government was then faced with a great number 
of needs in all areas, particularly in respect of 
health, education, agriculture, housing and 
transport facilities. Many projects were planned 
and some were realised. But, as in so many 
countries, shortage of capital prevented the full 
development of an overall plan for engineering 
construction. 

In August, 1951, however, the four interna- 
tionally-owned oil companies operating in Iraq 
undertook to raise their output and to make 
available to the Iraqi Government half the 
profits before the deduction of taxes. During 
the period of 1951 to 1955 this has brought the 
Government revenue amounting to £214 million 
and, under a law passed in 1950, 70 per cent. 
of this revenue has to be devoted to capital 
expenditure. To implement the expenditure, 
and to control planning, a Development Board 
was created in 1950 at ministerial ievel. The 
Board is now supported by a Secretariat, divided 
into an administrative section and four technical 
sections. 

The duties of the Board’s technical staff are 
largely concerned with the technical phases of 
programming, the analysis of proposals for future 
works, the review of technical reports, and the 
general supervision of all works undertaken by 
the Board. The work is carried out by the 
appropriate Ministries or constructional firms 
under the supervision of the staff of the Board. 
Contracts are usually awarded after advertising 
for tenders, and it is normal to accept the lowest 
tender complying with the contract documents. 

The Board may enter into contract for the 
purchase or hire of instruments, tools and plant, 
for the procurement of services, the adjudication 
and award of contracts, and the employment of 
technicians, specialists and consulting engineers 
for scientific researches, surveying and other 
investigations. And for such surveys, the Board 
considers that it is essential that use should be 
made of the expert knowledge of established 
consulting engineers. 

Three projects already started are worthy of 
special mention. The Wadi Tharthar project 
is to control the hitherto disastrous floods of the 
River Tigris by the construction of a barrage 
across the river to divert excess waters through 
an inlet channel into the Wadi Tharthar depres- 
sion. Construction of the barrage is being 
undertaken by Balfour, Beatty and Company, 
Limited, London, at a cost of nearly £6,000,000; 
the flood-escape regulator and hydro-electric 
plant for the barrage are to be supplied by E. D. 
Zublin A.G., Germany, and are expected to cost 
nearly £5,000,000. 

The flood waters of the Euphrates have also 
been controlled by the construction of large 
barrages in conjunction with escape channels 
which take spill water into Lake Habbaniyah 
and Abu-Dibbis Lake. The channel leading to 
the latter area is 8-20 km. long, and at the 
Dhibban Outlet and the Warrer regulator 
3,700,000 cub. m. and 5,000,000 cub. m. of 
spoil were excavated respectively. In order to 
extend the control of the river, the Remadi 
Barrage has been planned; it is 209 m. long, 
with 24 flood gates and has a navigation lock 
6 m. wide and a fish ladder. When completed, 
the barrage will raise Lake Habbaniyah by 1-5 m. 

A maior arched concrete dam is also to be 


built o the Lesser Zab river at the Dokan 
Gorge; the dam will be 325 m. long and 108 m. 
high wit a crest width of 9 m. The river will 


be backed up to flood the Rania Plain and will 
help to rrigate an area of 3,250 sq.km. Pro- 
vision h 3 also been made for the construction of 
4 power -tation of 225,000-h.p. installed capacity 
in the dim 

Moe Board has also awarded several contracts 
: T wat “supply systems for smaller cities and 
or drilli :g artesian wells and other improvements 
o the drinking-water supply. 


Among the industrial schemes being brought 
into existence is a bitumen refinery to produce 
60,000 tons of asphalt annually, and tenders will 
soon be asked for two cement works which are 
expected to cost £3,000,000. Other plants being 
considered include a cotton mill, a sugar factory, 
wool mill and a plant to harness natural gas 
available at Kirkuk. For the construction of 
roads and bridges, a sum of about £26,750,000 
has been allocated and, where necessary, use is 
being made of photographic surveys from the 
air; several bridges are in the course of being 
erected at the present day. A six-year plan 
for building has been proposed, and about 
£18,000,000 set aside for hospitals, schools and 
other public buildings. 

Finally, to ensure the successful completion 
of the projects and the continued development 
of the country, the Board is responsible for 
seeing that young engineers receive adequate 
training and, to-day, there are over 150 Iraqi 
students attending different universities and insti- 
tutions outside their own country. 


kk 
Obituary 


Dr. F. M. COLEBROOK 


We regret to record the death of Mr. F. M. 
Colebrook, which occurred on Monday, June 21, 
at the age of 61. 

Francis Morley Colebrook gained a Royal 
Scholarship in Physics in 1914. On the outbreak 
of war, however, he joined the Army and served 
for the duration, mainly in Salonica. After 
being demobilised, he studied electrical engineer- 
ing at the City and Guilds College under Professor 
G. W. O. Howe, obtaining the degree of Doctor 
of Science. When Howe joined the staff of the 
National Physical Laboratory, Dr. Colebrook 
followed him and began a series of researches 
on radio problems. These covered a wide 
range and were supplemented by two books. 
When the Radio Research Organisation was 
separated from the N.P.L., Dr. Colebrook 
remained and was given charge of the construc- 
tion of the pilot A.C.E. computer. This 
flourished under his leadership, and when it 
was decided to form a new Division of the 
N.P.L. to cover industrial electronics and control 
mechanisms, he was appointed to take charge 
of it. This appointment and the award of the 
O.B.E. were only announced a few weeks before 
his sudden death. 


xk k * 


Mr. HUGH GRIFFITHS 
Consultant Chemical Engineer 


We also note with regret the death of Mr. 
Hugh Griffiths, which occurred on June 26, 
at his home in Upton Road, Old Bexley, 
Kent. Mr. Griffiths, who will long be re- 
membered for his work on the design and 
erection of chemical plant and who specialised 
in drying, crystallisation and high-vacuum 
techniques and in processes for the recovery of 
solvents by adsorption processes, was born at 
Middlesbrough on July 28, 1891. At the early 
age of 15 he won a National Scholarship in 
Chemistry. In 1907, Griffiths came to London 
and entered the Royal College of Science of the 
Imperial College of Science of Technology, 
and passed out in 1910, with the diploma of 
A.R.C.Sc. and the B.Sc.(London) degree with 
first-class honours. After serving as a demon- 
strator for about a year, he joined Nobel’s Ex- 
plosives Company, Limited, and in this way 
began his long association with the manufacturing 
side of the chemical industry. 

In 1917, he started a chemical-engineering con- 
sulting business, at first in partnership with Mr. 
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Harold Talbot. Subsequently, however, expand- 
ing interests caused them to agree to relinquish the 
partnership and Griffiths continued alone in the 
business which he directed until his death. 
During and after the 1914-18 war his services 
were much in demand for the design and erection 
of plant for the manufacture of heavy chemicals, 
dyestuffs, synthetic drugs and other products. 
Later, he became interested in vacuum driers 
and in the practical application of high-vacuum 
techniques, but of possibly greater technical 
importance was Griffiths’ subsequent work on 
the development of continuous crystallisation 
processes. In 1932, he joined the board of 
British Carbo-Union, Limited, and of late years 
had devoted much time and energy to the 
building of installations for the recovery of 
solvents and the extraction of benzol. 

In addition to his consulting work he served 
as a lecturer in chemical engineering at Battersea 
Polytechnic from 1917 to 1932 and did much 
useful work in developing the examinations of 
the Institution of Chemical Engineers of which 
he was elected a member in 1923 and President 
in 1945 and 1946. He was made a Fellow of the 
Royal Institute of Chemistry in 1947 and was 
the author of two books: Principles of Chemical 
Engineering Design and Materials of Construction 
for Chemical Plant. 


xk * 


SIR GEOFFREY BURTON 


Sir Geoffrey Burton, who died last week at the 
age of 61, was director-general of mechanical 
equipment at the Ministry of Supply for the 
greater part of the last war. Since 1949, he 
had been chairman of Dennis Brothers, Limited, 
Guildford, and chairman of Blaw Knox, Limited, 
London, since 1952. 

Geoffrey Duke Burton was born on Febru- 
ary 2, 1893, and was educated at Trinity College, 
Glenalmond, and at Queens’ College, Cambridge, 
where he was an exhibitioner. During the first 
world war, he served with the Royal Engineers 
at Gallipoli and in Egypt and Palestine, ultim- 
ately attaining the rank of captain and twice 
being mentioned in despatches. On demobilisa- 
tion he joined the Metropolitan Carriage Com- 
pany, Limited, and in 1927 he became general 
manager of that company, a position he retained 
until 1930 when he went to the Round Oak 
Steel Works, Limited, Staffordshire, in the same 
capacity. Four years later, in 1934, he became 
managing director of the Birmingham Small 
Arms Company and during the ensuing ten years 
carried through an extensive and successful pro- 
gramme of reorganisation of the group. 

In June, 1940, he was released by his com- 
panies to become director-general of tanks and 
transport at the Ministry of Supply, and a year 
later his responsibilities were extended to cover 
all mechanical equipment. He was knighted in 
1942, and was awarded the United States Medal 
of Freedom in 1947, 


es 


We regret also to report the deaths of the following:— 


Mr. ALAN MATHISON TuRING, O.B.E., F.R.S., 
on June 7, at Wilmslow, Cheshire, at the age of 42. 
Mr Turing, who had been Reader in Mathematics 
at the University of Manchester since 1948, was 
created an O.B.E. in 1946 and elected a Fellow of 
the Royal Society in 1951. 


Dr. OsBERT JOHN RADCLYFFE Howarth, O.B.E., 
M.A. (Oxon.), Hon. Ph.D. (Leeds), on June 22, at 
West Hill House, Downe, Kent, at the age of 76. 
He was secretary of the British Association for the 
Advancement of Science from 1909 until 1946; 
served as President, Section E (Geography), British 
Association in 1951, and President, Geographical 
Association in 1953. He was curator of the Darwin 
Memorial, Down House, Downe, Kent, from 1929 
until last year and was created an O.B.E. in 1920. 
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Meeting of the Iron and Steel Institute in Sweden (concluded from page 8) 


PROPERTIES OF HIGH-GRADE IRON 
ALLOYS AND STEELS 


The last three papers considered at the joint 
technical session of the Iron and Steel Institute 
and Jernkontoret, held in Stockholm on June 12, 
during the meeting of the Institute in Sweden, all 
dealt with the mechanical and other properties of 
high-grade iron alloys and steels of various types. 
The first paper was by Mr. W. P. Rees, Mr. 
B. E. Hopkins and Mr. H. R. Tipler, of the 
Metallurgy Division of the National Physical 
Laboratory, and dealt with the “‘ Tensile and 
Impact Properties of Fe-Si, Fe-Ni, Fe-Cr, and 
Fe-Mo Alloys of High Purity.” It was presented 
by Mr. Hopkins. The authors stated that they 
had investigated the tensile and impact properties 
of normalised high-purity iron-silicon, iron- 
nickel, iron-chromium, and iron-molybdenum 
alloys at various temperatures covering the 
tough-to-brittle transition. The low brittle- 
fracture strengths and the high transition 
temperatures in the iron-silicon alloys were 
attributed largely to intergranular brittleness; 
the large increase in transition temperature in 
tension and impact caused by increase in silicon 
content was presumably due mainly to the large 
rise in yield stress, since there was little change in 
the brittle strength. 

Refining the grain size of a 1 per cent. silicon- 
iron alloy eliminated failure at grain boundaries 
and resulted in a considerable fall in transition 
temperature compared with that of iron. The 
effect of nickel on high-purity iron in the brittle 
range had been found to be affected by two 
factors; the occurrence of grain-boundary weak- 
ness in alloys containing 2 per cent. of nickel 
and above, and the formation, to some extent, 
of «, structure. The brittle behaviour of iron- 
nickel alloys was sensitive to small amounts of 
certain elements such as carbon and oxygen, 
and the influence of nickel in accentuating the 
embrittling effect of oxygen was suggested as a 
cause for the occurrence of intergranular weak- 
ness in alloys containing 2 per cent. of nickel and 
above. Chromium and molybdenum were found 
to have only a small effect in reducing the 
impact transition temperature of high-purity 
iron. A comparison had been made of the 
influence of silicon, nickel, chromium, molyb- 
denum, and manganese on the strength of high- 
purity iron in the ductile condition, and the 
strengthening effect of these elements for given 
weight percentages increased in the order: 
chromium, molybdenum, nickel, manganese and 
silicon. 

The second paper, by Mr. B. E. Hopkins and 
Mr. H. R. Tipler, dealt with the “ Effect of 
Heat-Treatment on the Brittleness of High- 
Purity Iron-Nitrogen Alloys,” and was also 
presented by Mr. Hopkins. The authors stated 
that tensile and notch-impact tests had been 
made on two high-purity iron-0-01 per cent. 
nitrogen alloys at temperatures spanning the 
tough-to-brittle transition. The intergranular 
weakness encountered on adding nitrogen to 
iron could be almost entirely removed by 
furnace cooling from the austenitic region, but 
its severity was enhanced by increasing the rate 
of cooling. Maximum embrittlement of the 
grain boundaries was developed well inside the 
« solid-solution field «t 600 to 700 deg. C., water 
quenching from these temperatures resulting in 
remarkably low brittle-fracture stresses. This 
extreme brittleness could be caused by grain- 
boundary segregation of nitrogen, which tended 
to be dispersed at higher and lower temperatures. 
There was a linear rise, with temperature, in the 
brittle-fracture stress of the material in the most 
brittle condition over the wide range from 
—196 deg. C., to room temperature. 

_ “* Pearlite-Free Basic-Bessemer Steel: Its Fab- 
rication and Properties ”’ was the title of the last 
paper considered at the meeting. It was by Mr. 
A. Josefsson of Stora Kopparbergs Bergslags 


A.B., Domnarvet, who stated that steels con- 
taining less than 0-015 per cent. of carbon were 
those termed “‘ pearlite free,” and were character- 
ised by much lower impact transition tem- 
peratures than steels with a similar base com- 
position and slightly higher carbon contents. 
Provided that this carbon limit were not 
exceeded, phosphorus and nitrogen up to 0-15 
per cent. and 0-020 per cent., respectively, could 
be used as alloying additions to give a yield 
strength comparable with that of plain carbon 
steel containing 0-15 to 0-20 per cent. of carbon, 
without noticeable impairment of the impact 
properties even after straining and ageing. The 
manganese content should be maintained rather 
low, namely, at about 0-20 per cent.; higher 
percentages were probably unfavourable to low- 
temperature ductility after slow cooling. Pearlite- 
free steels of this type were easily and economi- 
cally made by the basic-Bessemer process. 


DISCUSSION 


The discussion was opened by Mr. D. A. 
Oliver, who stated that the three papers all dealt 
with very pure materials and gave information of 
the kind required to an increasing extent in 
ferrous metallurgy. Some years ago Dr. C. J. 
Smithells and, more recently, Dr. N. P. Allen 
and his research teams at the National Physical 
Laboratory, had demonstrated the effect of very 
small impurities on the physical and mechanical 
properties of metals and alloys. Mr. Josefsson, 
in his paper, however, had shown how normally 
harmful elements such as phosphorus and nitro- 
gen, could be used to improve certain mechanical 
properties of his steel, provided the carbon were 
kept low. No mention had been made of the 
transverse properties and it would be interesting 
to know how these compared with the mechanical 
properties in the longitudinal direction. The 
author had given 0-015 per cent. as his carbon 
limit, but his (Mr. Oliver’s) work indicated that 
it was in materials containing 0-007 per cent. of 
carbon, or about half Mr. Josefsson’s carbon 
limit, that the first signs of cementite appeared. 

Dr. E. Rudberg said that the combined studies, 
made by the authors of the National Physical 
Laboratory papers, of the microstructures and 
impact properties of their alloys, had yielded 
much information regarding their grain-boundary 
strength and other properties. The next speaker, 
Mr. W. E. Bardgett, discussed in some detail 
the effect of various elements on the inter- 
granular weakness and other properties of the 
alloys examined by Mr. Hopkins and his co- 
workers. The last speaker, Mr. C. Crussard, 
stated that, in a Charpy impact test, both the 
initiation and the propagation of fracture must 
be considered, as the conditions governing each 
were not necessarily identical. The question 
to be resolved in connection with Mr. Josefsson’s 
paper was why nitrogen and phosphorus should 
be harmless in his steel and why these two 
elements should be harmful in steels of other 
types. The subject was a most complicated one 
but, possibly, the only explanation which could 
be offered, at present, was that a grain-boundary 
effect was at work. 

The President then thanked the authors of all 
the papers for their contributions and said that 
the technical sessions had come to an end. 


BANQUET IN STOCKHOLM 


In the evening a banquet was held at the City 
Hall (Stadshuset) by invitation of Jernkontoret. 
In his speech of welcome to the guests, Mr. E. 
Wijkander, President of Jernkontoret, said that 
that organisation had maintained close contact 
with the Iron and Steel Institute for many years. 
The re-birth of the Swedish iron and steel 
industry, during the Nineteenth Century, had 
been made possible largely thanks to methods 
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which had originated and been perfected in G: zat 
Britain. The admirable reciprocity in techn cal 
matters which prevailed between the two cc in- 
tries had been further strengthened and emp) as- 
ised by the visits made to Sweden by the Insti ute 
in 1898, 1926 and 1954. In returning thanks, the 
President of the Institute, The Hon. R. G. 
Lyttelton, recalled that Jernkontoret had bzen 
founded in 1747 and that probably the oldest 
unbroken diplomatic link which Great Bri:ain 
had forged was the Treaty of Commerce and 
Friendship signed almost exactly 300 years ago 
by Queen Christina of Sweden and Oliver 
Cromwell, Lord Protector of England. 


TOURS OF WORKS 


On Sunday, June 13, the members left Stock- 
holm in three parties to visit steel and engineer- 
ing works in the Varmland, Dalecarlia and Lap- 
land during the subsequent four days. The 
works visited in the Varmland tour were those 
of the Hellefors Bruks A.B., Uddeholms A.B., 
and the Bofors Company, including the Bangbro 
cold-rolling mills, the Hellefors iron and steel 
works, the Stofors tube works, the Persberg iron 
mines, the Hagfors iron and steel works, the 
Skoghall works, and the Bofors steel works and 
forge and gun shops. The Dalecarlia party 
visited the Skutskaér Works, the Sandvikens 
Jernverks A.B., the Domnarfvet Works and the 
Stora Kopparbergs Bergslags A.B. The Lapland 
tour included visits to Luossavara-Kiirunavaara 
A.B., Narvik Harbour, the Kiruna iron mines, 
Malmberget (Gellivare) iron mine, Harspranget 
power plant, the Norrbottens Jarnwerk A.B. 
and the Bolidens Gruv A.B. 


= & & 


THE INSTITUTE OF BRITISH 
FOUNDRYMEN 


Annual Banquet, Glasgow 


Replying to the toast of “The Guests,” pro- 
posed by Dr. A. B. Everest, senior vice-president, 
at the banquet of the Institute of British Foundry- 
men, held on June 23, during the Annual Con- 
ference in Glasgow, Mr. Henry Gardner, man- 
aging director of Glenfield and Kennedy, Ltd., 
said that the founders of the British Foundry- 
men’s Association had built better than they 
knew, for without the Institute of British 
Foundrymen, as it was known at present, the 
very great progress of the foundry industry could 
not have been achieved. He welcomed the 
co-operation and vitality which existed between 
member foundrymen, metallurgists, and scientists, 
all with a common goal to develop the applica- 
tion of science to the work of the foundry. 

Mr. R. R. Taylor, convener of the Conference 
executive committee, announced that through 
the generosity of the foundry firms and indi- 
viduals who had contributed to the Conference 
fund, an opportunity had been given them to 
ensure that the influence of the President, Mr. 
John Bell, would still be effective over the next 
50 years. With the balance of the fund a post- 
graduate scholarship, which he hoped would 
be known as the “ John Bell Travelling Scholar- 
ship,” had been established at the Royal Tech- 
nical College, Glasgow. The committee felt that 
this would, in some measure, assist in furthering 
the technical supremacy which Britain held, 
at present, in the foundry world. _ 

Proposing the Toast of the Institute, Lord 
Bilsland, honorary President of the reception 
committee, said that the Institute had per- 
formed a great service in training thousands of 
craftsmen and in giving opportunity to many 
of them to rise to positions of responsibility. 
In some branches of British industry there was 
not the co-operation which existed, for example, 
in the United States, but that charge could not 
be laid at their door. Indeed the industry had 
given a splendid example of working toge‘ her. 

The banquet was attended by some 500 pa 
and before the proceedings began a piper play 
a lament in honour of the late Mr. bt 
Makemson, M.B.E., the general secre..ty 
the Institute, who had died suddenly a fc -tnight 
before the Conference opened. 
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BOOK REVIEWS 


Higher Transcendental Functions. In two 
volumes. Based, in part, on notes left by 
HarrRY BATEMAN. Compiled by the Staff of 
the Bateman Manuscript Project. McGraw- 
Hill Book Company, Incorporated, 330 West 
42nd-street, New York 36, N.Y., U.S.A., and 
McGraw-Hill Publishing Company, Limited, 
95 Farringdon-street, London, E.C.4. (Volume 
I, 52s.; Volume II, 60s.) 


The late Harry Bateman, who was Professor, not 
only of Mathematics, but also of Theoretical 
Physics and Aeronautics at the California Insti- 
tute of Technology, was a mathematician of 
indefatigable energy, encyclopaedic knowledge 
and unrivalled experience in applying mathe- 
matical analysis to physical problems. For a 
number of years prior to his death in 1946 he 
had been accumulating material relating to 
functions of special importance in physics and 
other sciences. It was his intention to trace 
their history, to tabulate their properties, their 
relationships to one another, their representa- 
tions in various forms and to compile tables of 
important definite integrals involving them. 
But, like many a scholar before him, he kept on 
finding fresh material for inclusion so that 
though he considered various plans of organising 
it for publication, he could never satisfy himself 
that he had hit upon the right one. 

A preliminary sorting of Bateman’s vast collec- 
tion of notes, entrusted to Professor A. D. 
Michal, showed that this ranged over a wider 
field than even his friends had suspected and 
that no single section was in a sufficiently 
advanced state for immediate publication. Dr. 
A. Erdélyi was then invited to prepare a detailed 
report and proposals, and was granted leave 
from the University of Edinburgh to spend the 
academic year 1947-48 in Pasadena for this 
purpose. In 1948 arrangements were com- 
pleted between the California Institute of 
Technology and the Office of Naval Research for 
three analysts of international reputation — 
Professors Wilhelm Magnus, Fritz Oberhettinger 
and Francesco Tricomi-—to join Professor 
Erdélyi to work with a group of younger mathe- 
maticians as research assistants on what came 
to be called the Bateman Manuscript Project. 

It was decided to concentrate on the Higher 
Transcendental Functions, and the _ present 
volumes are the first two of three to be devoted 
to the functions themselves and these are to be 
followed by two volumes of integral tables. 
Having drawn up a tentative table of contents 
each member of the senior staff then undertook 
to write a certain number of chapters with the 
assistance of the junior members of the team and 
these were subsequently revised and edited to 
secure the necessary co-ordination. 

Of the six chapters in the first volume Ober- 
hettinger was principally responsible for Chapter 
I on the Gamma Function and III on Legendre 
Functions; Magnus for Chapter II on the Hyper- 
geometric Function and IV on the Generalised 
Hypergeometric Series; the Director for Chapter 
V on Further Generalisations of the Hypergeo- 
metric Function; and Tricomi for Chapter VI on 
the Confluent Hypergeometric Function. In the 
second volume Oberhettinger participated 
actively in the preparation of Chapter VII on 
Bessel Functions; Tricomi in Chapter VIII on 
Functions of the Parabolic Cylinder and of the 
Paraboloid of Revolution, LX on the Incomplete 
Gamma Function and Related Functions, X on 
Orthog»nal Polynomials and XIII on Elliptic 
Functions and Integrals; Erdélyi in Chapter XII 
on Orthogonal Polynomials in Several Variables; 
While \fagnus also contributed to Chapter IX 
and was mainly responsible for Chapter XI on 
Spheric.:| and Hyperspherical Harmonic Poly- 
nomial: in which use was made of unpublished 
Notes 0; a lecture course prepared by G.Herglotz. 

It w ; decided to omit any history of the 
Various functions as it was felt that Bateman 
alone | ossessed the erudition needed to do 
justice | it, and to deal only with such functions 
a8 were considered to be of the greatest import- 
ance in applied mathematics. Special functions 


not as yet investigated mathematically are 
excluded, even though they have been tabulated, 
while others occurring in number theory and 
special automorphic functions not usually found 
in a work of this kind are included. The treat- 
ment in individual chapters varies considerably, 
to some extent reflecting the personal tastes of 
their principal authors, but chiefly on account of 
the different problems presented by the different 
functions. In the case of functions of basic 
importance and frequent occurrence, such as 
the gamma function, an appropriately detailed 
and well documented presentation is provided, 
whereas in the case of functions less frequently 
encountered briefer accounts are given. In 
some chapters the treatment is akin to that of an 
advanced textbook except that proofs are more 
often indicated than carried through in detail, 
while in others as, for instance, those dealing 
with orthogonal polynomials, certain aspects of 
the general theory are outlined. 

Where standard treatises, such as that of 
Watson on Bessel Functions, are available, only 
a sketch of topics included therein is attempted, 
while results obtained subsequently are presented 
more fully. Though comparatively few figures 
are included, the tabular arrangement of many 
of the formule are particularly useful. Wherever 
possible generally accepted notations are em- 
ployed but, where several alternative notations 
are in current use, those for which more con- 
venient and extensive numerical tables are avail- 
able have been adopted. All notations are 
explained where they occur for the first time and 
an index of notations (as well as a subject index) 
at the end of each volume enables the meaning 
of any particular symbol to be immediately 
traced. At the end of each chapter there is a 
list of references, the aim of which has been to 
concentrate on the more recent liberature rather 
than to repeat what is contained in existing 
bibliographies. Though certain of the Harvard 
Mathematical Tables are listed, there is no 
mention of the monumental tabulation of Bessel 
Functions in this series. 

This work is a worthy tribute to the memory 
of an outstanding mathematician and its great 
importance as a major work of reference hardly 
needs emphasis. Though in many respects it 
differs from the form in which it would have 
appeared had Bateman lived to complete it, the 
spirit of his intention has been preserved by the 
distinguished staff of the Bateman Manuscript 
Project in a manner that would assuredly have 
met with his approval. 
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BOOKS RECEIVED 


Principles of Mass and Flow Production. By FRANK 
G. Woo.iarD, M.B.E., M.I.Mech.E. Published 
for ** Mechanical Handling,” by Iliffe and Sens, 
Limited, .Dorset House, Stamford-street, London, 
S.E.1. (25s.) 

Symposium on Human Factors in Equipment Design. 
Edited by W. F. FLoyp and A. T. WELFoRD. The 
Ergonomics Research Society Proceedings, Vol- 
ume II. H. K. Lewis and Company, Limited, 136 
Gower-street, London, W.C.1.  (21s.) 

Optical Image Evaluation. United States National 
Bureau of Standards Circular 526. The Superin- 
tendent of Documents, U.S. Government Printing 
Office, Washington 25, D.C., U.S.A. (2-25 dols.) 

Garcke’s Manual. A Statistical Record of the British 
Electricity and Allied Manufacturing Industries, 
1953-54. Compiled under the supervision of 
FREDERICK C. GARRETT. Electrical Press, Limited, 
19/20 Noel-street, London, W.1. (77s. 6d.) 


Annual Report of the United States Coast and Geodetic 
Survey, 1953. The Superintendent of Documents, 
U.S. Government Printing Office, Washington, 25, 
D.C., U.S.A. (45 cents.) 

Rutherford by Those Who Knew Him. Being the 
Collection of the First Five Rutherford Lectures 
of the Physical Society. The Physical Society, 
1 Lowther-gardens, London, S.W.7. (8s. 6d.; 5s. 
to Members.) 

A Treatise on Applied Hydraulics. By HERBERT 
AppISON, O.B.E., M.Sc. Fourth edition revised 
and enlarged. Chapman and Hall, Limited, 37 

Essex-street, London, W.C.2. (56s.) 
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Wire Reference Year Book and Directory, 1954. By 
Net Linpsay. Alfred Hinde, Limited, Clarence- 
street Printing Works, Wolverhampton, Stafford- 
Shire. (20s.) 

Crystal Rectifiers and Transistors. Compiled by 
E. Mo.ioy. Edited by M. G. Say. George 
Newnes, Limited, Tower House, Southampton- 
street, Strand, London, W.C.2. (21s.) 

Memorandum on Gamma-Ray Sources for Radio- 
graphy. Second edition revised. The Institute of 
Physics, 47 Belgrave-square, London, S.W.1. (3s. 6d.) 

The Cambro-Ordovician Limestones and Dolomites 
of the Ord and Torran Areas, Skye and the Kishorn 
Area, Ross-shire. By H. E. Witson. Depart- 
ment of Scientific and Industrial Research, Memoirs 
of the Geological Survey. Special Reports on the 
Mineral Resources of Great Britain, Volume 
XXXVI. H.M. Stationery Office, Kingsway, 
London, W.C.2. (2s. 6d.) 

Anwendung des Ahnlichkeitsgrundsatzes in der Ver- 
fahrenstechnik. By Dr.-Ing. W. Matz. Springer- 
~~ Reichpietschufer 20, Berlin, W.35. (13-50 

.M.) 
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TRADE PUBLICATIONS 


Marine Radar. The Marconi International Marine 
Communication Co., Ltd., Chelmsford, have pub- 
lished a brochure giving operational details of their 
“ Radiolocator IV.” Each operation is_ illus- 
trated by pictures of the tube face. 


Power Transformers. Transformers (Watford) Ltd., 
Sandown-road, Watford, Hertfordshire, have issued 
a brochure describing their range of transformers 
for power and distribution uses. Sizes up to 
30,000 kVA are now being made. 


Stand-by Alternators. Diesel-alternator sets for 
stand-by applications are described in a leafiet 
issued by the Electro Dynamic Construction Co., 
Ltd., St. Mary Cray, Kent. Fixed or portable 
sets are available, and also equipment for fully 
automatic operation. 

Diesel-Engine Governors. Ardleigh Engineering 
Ltd., Langham-lane, Langham, near Colchester, 
Essex, have published a brochure dealing with 
their products for speed control of Diesel engines. 
The governors are of the centrifugal servo-operated 
type using the engine lubricating oil as a seryo 
fluid. They are arranged to shut down the engine 
if the oil pressure fails. Four governors, 100 G., 
200 G., 300 G., and 300 G.L., are mentioned. 
The type 300 G.L. is a special version of the 300 G. 
for Deisel-engine traction control. The types 
100 G. and 200 G. must operate with a small speed 
droop for stable control. Type 300 G. embodies 
a reset mechanism and gives stable control of 
engine speed at zero speed droop, that is, iso- 
chronous control. 

Pulley Blocks. Geo. W. King, Ltd., Stevenage, 
Hertfordshire, have issued an illustrated leaflet 
giving particulars of their Marvex electric pulley 
block, with a lifting capacity up to 4 tons and a 
lifting speed ranging from 74 ft. to 30 ft. per 
minute, according to load. It is fitted with auto- 
matic chain guards which prevent incorrect feeding 
of the chain, give warning of chain stretch, stop 
the motion if the chain is incorrectly positioned 
on the sprocket, and prevent excessive angular 
lifting. 

Equipment for Use with Synthetic Resin Glues. The 
April and May issues of Aero Research Technical 
Notes, from the Technical Service Department of 
Aero Research, Ltd., Duxford, Cambridge, com- 
prise a guide to machines and equipment available 
in Great Britain for use with synthetic-resin glues 
in the woodworking industries. 

Profile Projector. We have received from Watson, 
Manasty & Co., Ltd., 139 Richmond-road, 
Kingston-on-Thames, Surrey, an illustrated leaflet 
describing their Shadomaster profile projector, 
available with alternative optical systems providing 
a working field up to 2 in. diameter. For mag- 
nification up to 25X, darkened conditions are not 
necessary. Used in a darkroom, magnifications 
up to 100X can be obtained. 

Light Alloys in Engineering. A publication by Head 
Wrightson Aluminium, Ltd., Teesdale Iron Works, 
Thornaby-on-Tees, describes the uses of aluminium 
alloys in engineering structures. Illustrations are 
given of many recent examples of aluminium alloy 
work, several of which have been described in 
ENGINEERING. Bridges, overhead cranes and crane 
jibs are mentioned as well as hangars and hangar 
doors. Even dragline buckets are included, one 
example having outlasted four steel ones. The 
front cover of the booklet is an embossed sheet 
of aluminium. 
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British Electrical Power Convention (concluded from page 13) 


DOMESTIC ELECTRICITY 
DEVELOPMENT AND INSTALLATION PRACTICES 


At the meeting on Thursday morning, June 17, 
a paper on “ The Development of the Domestic 
Electricity Load at Home and Overseas ” was 
presented by Mr. D. Bellamy. Twenty years 
ago, said the author, there was considerable 
controversy on the economics of domestic 
electricity supply. The main reasons for this 
were the comparatively low thermal efficiency 
of fuel from the generation of electricity against 
other forms of coal utilisation; the danger of a 
serious increase in the simultaneous maximum 
demand; and the extensive capital investment 
involved. Experience had shown, however, that 
a satisfactory competitive economic position 
could be established for domestic electricity, and 
the problem to-day was therefore to analyse the 
conditions which differed from those of the 
pre-war period and which were responsible for 
the recurrence of the same doubts. 

In doing this, the author presented a case- 
stady*in‘ the ‘economics’ of domestic’ electricity 
supply in considerable detail, as the result of 
which he reached the conclusions that the 
circumstances existing for the building up of the 
domestic load were still favourable and that 
the necessity for such building up was established. 

The essential features of his survey were, Mr. 
Bellamy said, that the availability of electricity 
supply for homes was an absolute necessity, and 
that its greater use would be both economic and 
profitable, for the consumer as well as for the 
supply authority. In fact, at present-day costs 
and price levels, it had a greater economic 
advantage than before the war. It was true that 
conditions differed in different parts of the 
country, but these variations also affected alterna- 
tive competitive commodities, so that the com- 
parative positions would be preserved. 


OVERSEAS POSITION 


Dealing with the position of domestic elec- 
tricity supply overseas, the author said that there 
was great difficulty in obtaining really comparable 
data and that obviously the habits of the people 
and conditions generally varied considerably in 
different parts of the world. Available figures 
showed, however, that domestic consumption 
had increased more rapidly than that of the 
other classes of consumers. There was com- 
paratively little information regarding the average 
price charged for domestic electricity and the 
dearth of information was still greater when 
an attempt was made to examine appliance 
saturation. 

Until ten years ago electric cooking was 
comparatively neglected in the United States, 
but recently driven (perhaps by the approach of 
100 per cent. saturation of refrigerators) to 
another outlet for their efforts, it had surpassed 
this country in that field. In Switzerland, the 
great increase in the price of coal for gas pro- 
duction had led to remarkable increases in 
electrical cooking and water heating, while the 
number of all-electric kitchens in 44 large and 
medium towns in Sweden had increased from 
about 2,000 in 1927 to 75,000 in 1945 and to 
155,000 in 1952. In the United States opinion 
on the advantage of electrical space heating to 
the supply authorities was divided. The more 
cautious undertakings considered that it was 
only by developing the heat-pump principle that 
it would become economically feasible. The 
Union Electric Company of Missouri was, 
however, willing to develop its space-heating 
load by the use of radiant panels. The state of 


development of occasional comfort heating 
in the United States was unknown. 

The discussion was opened by Mr. N. F. 
Marsh, who advocated both long-term _hire- 
purchase and simple hire of domestic apparatus. 
He was followed by Mr. A. N. Irens who said 
that, while there might have been some justi- 
fication for the view that domestic consumers 
were being subsidised at the expense of the 
industrial consumer, at present the domestic drive 
was in the interests of industry, since it improved 
the load factor. 

Mr. R. Y. Sanders pointed out that, while 
before the war the electricity supply industry 
had spent large amounts of capital in advance 
of current requirements to provide for future 
developments, it had recently suffered from capital 
starvation. He thought that the author had 
been over generous to solid fuel in his cost 
comparisons. In fact, the average overall 
efficiency of solid fuel utilisation must be very 
much lower than that given in the paper. 


THE RIDLEY REPORT 

Mr. A. M. F. Palmer, on the other hand, 
congratulated the author on taking his stand on 
the Ridley report, which should be the founda- 
tion of a national fuel and power policy in a free 
society. It was not possible to talk about fuel 
and power co-ordination so long as the consumer 
had freedom of choice. 

Mr. D. P. Sayers said that tariffs should be 
constructed so that the fixed costs of distribution 
were covered by the fixed charge or the charge 
for the first block of units, thus enabling more 
favourable follow-on charges to be made. 
In that connection the bulk supply tariff would 
need consideration. The cost of the 50 MW of 
plant necessary to meet the facts was probably 
three times that of the base-load cost; and 
it might be necessary to offer better terms for 
off-peak loads to encourage a high load factor. 
At the moment the domestic load was easy to 
get, but there were just as great potentialities 
in the industrial load. 

Miss V. Norvick emphasised the need for good 
hire-purchase schemes, simple hire facilities, 
and a better follow-up service after the equip- 
ment had been installed, while Mr. R. Birt 
pointed out that to increase the price for the 
first block of units to recover the capital expended 
in providing a supply might meet with adminis- 
trative and legal difficulties. 

Mr. H. J. Beard said that in 1951, 11,000 
million kilowatt-hours had been sold in the 
Union of South Africa, or 920 kilowatt-hours 
per head of the 124 million population, of whom 
84 million were natives. In fact, since the war 
the load had increased so rapidly that there had 
been no need for sales promotion. In Rhodesia 
the load had increased at the rate of 18 per cent. 
per annum and, owing to the high cost of 
generating plant, ways had had to be found of 
reducing the maximum demand. Attention 
had therefore been given to the remote control 
of water heaters. 


DOMESTIC HEAT PUMPS 

Mr. J. A. Sumner referred to the use of the 
small heat pump as a means of capturing the 
domestic space-heating load. Such a heat 
pump must provide a higher continuous standard 
of heating than other forms of heating at a cost 
not exceeding £30 per annum for full heating 
and £20 for background heating for a house of 
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1,500 sq. ft. It must have a demand not 
exceeding 4 kW with an annual load fact: r of 
about 20 per cent.; and it must be avai able 
at a capital cost no greater than that o the 
refrigerator, boiler and water heater it would 
displace. 

The author made a brief reply to the dis- 
cussion. 


INSTALLATION PRACTICES 


On Thursday afternoon a paper entitled 
“The Comparison of Installation Practice at 
Home and Overseas” was presented by Mr. 
S. L. M. Barlow. The author said that having 
studied installation practice in a number of 
countries he had formed the opinion that, while 
our methods were generally the best in the 
world, there were a number of interesting 
differences in technique, most of which were 
of a detailed rather than a_ revolutionary 
character. Installations in every part of the 
world were based on six main considerations: 
safety, reliability, availability of outlets, adapt- 
ability, aesthetic value and cost. 

In this country safety and reliability were 
placed at the head of the list with an eye on 
costs. In the United States and Canada, reli- 
ability for a reasonable period coupled with 
availability of outlets, adaptability and cost 
were the main considerations. In France and 
Italy, adaptability and zsthetic value in decora- 
tive effect, also with an eye on cost, topped the 
list. In Germany, reliability, adaptability and 
cost were probably most important, while in 
many parts of South America, the West Indies, 
Africa, India and our own colonies in the less 
temperate climates, cost seemed to be the main 
and sometimes the only consideration. 

It would seem we had little to learn from 
installation practice in other European 
countries. In fact, their standards of safety 
would be quite unacceptable to us. On the other 
hand, we could learn much in the design of light- 
ing fittings. 


SOME IMPORTANT DIFFERENCES 


In the United States and in Canada there 
were many important differences between the 
detailed arrangements used in the installations 
and those of contemporary practice here. These 
included the detailed pre-planning of an instal- 
lation of any size, complete layout drawings 
of every run and fixture being prepared for 
every large contract and each operation being 
considered on a time study basis. Generally 
speaking, the methods of wiring could be 
classified under four main headings: insulated 
cables enclosed in steel conduits or other sep- 
arate housing; insulated cables incorporating 
metallic/mechanical protection provided during 
manufacture; insulated conductors without 
metallic/mechanical protection; and bar or 
insulated solid conductors contained in a 
metal or other approved housing. 

Generally speaking, the Americans called 
for a higher lighting intensity than we did and 
also installed a greater density of outlets to cater 
for the numerous so-called labour-saving devices, 
some of which were of doubtful value. They 
considered the installation of about 65 outlets 
as being normal in an average six-roomed 
house, while for the one-bedroom low-cost house 
of the prefabricated type, 18 outlets were not 
unusual. 

The circuit wiring for general illumination was 
based upon 3 watts per square foot with a 
demand factor of 100 per cent. where the load 
was 3 kW or less. Adequate provision for ‘uture 
extensions was provided in the design o! these 
circuit protection boards which were early 
always constructed of galvanised sheet netal 
to accommodate numbers of differing fus units 
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or s nall circuit-breakers. Such breakers were 
now extensively used, one type of which could 
be ir mediately plugged or clipped into position. 

Examination of such items as switches and 
socket outlets of the American type showed an 
absence of that solidarity and of the liberal use 
of copper for current-carrying parts which we 
expected in this country. There were also many 
differences in general design. For instance, the 
flat pin was employed in socket outlets, as 
opposed to the round pin we used for most of 
our accessories. 


PRE-PLANNING CRITERIA 


In opening the discussion on this paper, 
Mr. C. J. Veness wondered whether the Canadian 
system of permits for installation work was 
really desirable for repairs and extensions in view 
of the delays which it must entail. 

Mr. P. McKearney suggested that pre-planning 
must include a detailed knowledge of the build- 
ing, the habits of its occupants, the layout of the 
furniture or plant and of the other services. This 
required a high degree of co-ordination at the 
earliest possible stage and with the increasing 
complexity of engineering services a new type of 
trained co-ordinator might be required. Perhaps 
the most valuable lesson, which could be learned 
from the United States, was the need for the 
increased use of up-to-date power-operated tools. 
Comparisons showed that both cost and time 
were in favour of British practice. 


ELECTRICAL FATALITIES 


Mr. D. D. Walker thought it would be 
interesting to have figures for the electrical 
fatalities in America. If these proved to be 
higher than in this country, in spite of the 
lower voltage, it might be that the testing was 
not of so high a standard. 

Mr. H. W. Swann considered the Institution 
Wiring Rules might devote more space to 
maintenance and repairs than hitherto. The 
electric shock risk might be diminishing but, 
of the total fires, 18-33 per cent. were due to 
electricity in 1951 compared with 8 per cent. in 
1937-38. 

Mr. J. D. D. Shaw said that all reputable 
contractors would subscribe to the view that 
pre-planning would reduce not only the cost of 
the electrical installation but that of the whole 
building. His firm had succeeded not only in 
pre-planning, but in pre-fabrication, thus cutting 
the electrical costs for large housing schemes by 
one half. It would be a help in the use of 
mechanical aids if the supply authorities would 
provide temporary connections. 


SOME PRACTICAL POINTS 


Mr. T. W. Heather pointed out that it had 
been found that the electro-galvanised finish 
which was largely used in the United States 
was useless in our climatic conditions. Internal 
knurling seemed to be more of a talking point 
than of practical value. He was also sceptical 
about special internal lacquers. 

Mr. C. A. Cameron Brown thought that 
conduit of some kind was necessary for the more 
complicated farm installations. 

Mr. Barlow, in his reply, said that it was 
hot often that the original installation gave 
trouble, but the additions made by the occupants. 
The undertaking of the maintenance of an 
installat'on required urgent consideration to 
enable \1e€ contractor to keep in touch with his 
client ar 1 also from the point of view of safety. 

In pr: posing a vote of thanks to the author, 
Mr. Fo: »es Jackson deplored the continuance of 
the wa’ time up-rating of cables. Although 
this savc 1 copper it increased the losses and led 
0 a hi her fuel consumption. The constant 
Use of | cavy-gauge conduit, where it was not 


really required, was an anomaly, which cost 
would compel the industry to abandon. 


ANNUAL DINNER AND FORUM 


In the evening, the annual dinner was held 
at the Grand Hotel, the President being in the 
chair. The toast of ‘“‘ The Electrical Industry ” 
was proposed by Sir John Maud, who said that 
the Minister of Fuel and Power had asked him 
to wish the supply industry, the manufacturers 
and the consulting engineers all prosperity in 
their promotional activities at home and overseas. 
In view of what these partners had already 
achieved it was possible to look to the future 
with a good deal of confidence. 

In reply, the President said that the Convention 
performed an essential function in providing an 
opportunity for all branches of the industry to 
meet and a forum for the discussion of broad 
problems. The toast of “The Guests” was 
proposed by Sir John Hacking. The Mayor of 
Eastbourne (Councillor L. W. Pyle) and Mr. 
A. R. Sibson, city electrical engineer, Bulawayo, 
replied. 

On Friday morning an electrical forum was 
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held with Lord Citrine, Sir John Dalton, Sir 
Vincent de Ferranti, Sir John Hacking, Sir 
Charles Westlake and Alderman I. J. Hayward 
as members, and the President acting as question 
master. Among the questions dealt with were: 
whether the British Electricity Authority were 
making effective representations to the National 
Coal Board regarding price increases; how the 
national load factor could be improved; whether 
the Consultative Councils were efficient; 
whether the activities of the Monopolies Com- 
mission had been beneficial to the country; and 
whether international technical organisations, 
such as the World Power Conference and 
C.I.G.R.E., were worth while. The proposal 
of London Transport to substitute Diesel ’buses 
for trolley-’buses was also discussed at length. 
This was generally considered to be a most 
unfortunate move. 

The Annual General Meeting followed, during 
which Sir Harry Railing was elected president 
and Sir John Dalton vice-president for the 
ensuing year. It was announced that the 1955 
Convention would be held at Margate during the 
week beginning Monday, June 6. 


IN LIGHT-ALLOY 


ROLLING STOCK 


WIDE MARGIN OF SAFETY IN FATIGUE 
By R. Chadwick, M.A., F.R.1.C., F.I.M.* 


The first recorded application of aluminium to 
rolling stock was in the unstressed panelling of 
passenger coaches for the Lancashire and York- 
shire Railway in 1905.4. The further extension 
of the use of aluminium and aluminium alloys, 
first to internal fittings and ancillary parts, and 
later to the main structure of the coach itself, 
has taken place gradually as appropriate alloys 
and wrought forms have become more generally 
available and knowledge of manipulative methods 
has increased. A position has now been reached 
in which a range of wrought alloys in regular 
production meets the many special requirements 
and particular needs of the designer of rolling 
stock, and with the detailed knowledge of 
mechanical properties now available these 
materials can be used with every confidence that 
the most exacting requirements will be met. 
It is the object of this article to discuss the basis 
for calculating permissible stress levels in light- 
alloy rolling stock, with particular reference to 
the significance of fatigue. 

In railway rolling stock of all kinds, design 
has gradually evolved and is based on a wealth 
of operating experience in a service which has a 
tradition of methodical working and accurate 
record keeping. In steel construction, therefore, 
the calculation of fatigue stresses is unnecessary 
except perhaps for special or novel types of 
stock. Moreover, in passenger rolling stock 
other basic factors influence design and make for 
rather massive forms of construction in which 
stresses are generally low in relation to the 
properties of the material. Thus, in order to 
preserve the accurate fitting of doors and 
windows in a fully loaded coach, it is necessary 
to specify a small maximum deflection between 
the supporting bogies. In recent years also 
there has been a tendency to pay greater atten- 
tion to accident risks and to the saving of life 
which can result by so strengthening coaching 
stock that the main shell can withstand collisions 
without losing its integrity. This again has led 
to the construction, particularly in the United 
States, of very heavy units. 

It is, however, important to have an exact 
basis of design in light alloy, not only in order 
to economise in a relatively expensive material, 
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but also to take the fullest advantage of weight- 
saving, which is the main justification for its use. 
In surface transport, of course, weight-saving is 
not of the same significance as in aircraft, and 
an elaboration in design leading to a com- 
paratively small reduction in weight is usually 
unjustified. For example, lattice structures built 
up from large numbers of thin struts and stringers 
held together by a multitude of rivets, with the 
object of securing a high moment of inertia 
relative to weight, are likely to be uneconomic. 
A simpler construction of more massive members 
differing only in detail from its steel counterpart 
is generally advocated. In this, individual 
members may be single extruded sections, 
replacing composite built-up steel members. 
Flanges and webs on these extruded sections 
are arranged with the dual purpose of facilitating 
assembly and providing a high moment of 
inertia relative to the section weight. Since, 
however, minimum deflection when fully loaded 
is a design requirement independent of the 
material of construction, it is necessary, when 
the low-modulus light alloys are employed, to 
increase the moment of inertia of each member 
by a factor of three, involving generally an 
increase in cross-sectional area of 40 to 50 
per cent., the aluminium-alloy structure thus 
being more lightly stressed in spite of having 
only about half the weight of its steel counterpart. 


HEAT TREATMENT AND CHOICE OF 
ALLOY 


The minimum mechanical properties of a 
range of aluminium alloys suitable for use in rol- 
ling stock are given in Table I on page 44. Actual 
properties depend somewhat on the form in 
which the material is used and are generally 
higher than those quoted — often substantially 
so. Because all the alloys contain more than 
90 per cent. of aluminium they are indistinguish- 
able in appearance, while densities (2-65 to 
2-80 gm. per cc.) and modulus of elasticity 
values (9-9 to 10-5 x 10* Ib. per sq. in.) fall 
within narrow limits. The small proportions 
of alloying metals have no appreciable direct 
effect on price, but high strength, whether it is 
obtained by alloying or heat-treatment, increases 
the number and complexity of manufacturing 
operations and, in this way, substantially increases 
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Fig. 1 Bending fatigue characteristics of extruded bar to B.S.1476, HE10. 
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Fig. 2 Tension-compression fatigue characteristics under combined stresses, for extruded bar to 


B.S.1476, HE1OWP. 


the cost of wrought products. The user, more- 
over, finds it to his advantage to use mild alloys 
as far as possible since his own manufacturing 
costs are thereby kept down. The correct use 
of heat-treatable alloys, which can be worked and 
manipulated in a partially softened condition, 
when their resistance to deformation is low, and 
finally brought up to full strength by heat-treat- 
ment, leads to substantial economies. 

The alloys listed are, with one exception, 
included in B.S. 1476 relating to aluminium- 
alloy bars and sections for general engineering 
purposes, and are placed in order of increasing 
strength. NE4 is generally used only for com- 
ponents and fittings not forming part of the main 
structure. NES is suitable for the more lightly 
stressed structural members, while NE6 is applic- 
able to the main stress-bearing members, 
although, with its relatively low proof stress, it 
is necessary to employ rather massive sections to 
provide adequate resistance to buffing loads. 

Heat-treatable alloys are more suitable for 
main stress-bearing members, and of these HE10 
is the most versatile. This alloy is normally 
solution heat-treated by quenching from above 
500 deg. C. and then hardened by artificial ageing 
at about 175 deg. C., and in this condition has a 
minimum proof stress of 15 tons per square inch. 
Artificial ageing may be omitted when the 


[Table II, column (3)] 


specified minimum proof stress is 7 tons per square 
inch, although slow room-temperature ageing 
over a period up to one year substantially raises 
this figure. Furthermore the range of usefulness 
of the alloy can be increased by employing it in 
non-specification conditions of heat-treatment; 
for example, to obtain increased ductility with 
some sacrifice of strength, though such pro- 
cedures should only be adopted under expert 
guidance. Corrosion resistance of this alloy 
is excellent under all conditions of heat-treatment. 
This is a matter of some importance, because the 
rigorous supervision and control of the heat- 
treatment processes, applicable to the strong 
aircraft alloys, may be substantially relaxed, 
although, of course, proper temperature control 
in the heat-treatment process is necessary to 
secure optimum mechanical properties. Because 
of this versatility the alloy is one of the most 
suitable for general structural purposes. 

Where higher mechanical properties are 
required HEI5 or the stronger heat-treatable 
alloys such as that covered by D.T.D. 363A are 
applicable. These alloys again owe their mech- 
anical strength to heat-treatment but, unlike 
HE10, the conditions of temperature, quenching 
procedure, and artificial ageing where approp- 
riate, require careful and rigorous control if 
the full mechanical properties and resistance to 


TABLE I.—Minimum MECHANICAL PROPERTIES OF ALUMINIUM-ALLOY STRUCTURAL SECTIONS 
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NE4 Annealed _ | 11-0 | +3°5 2:0 
NES Annealed 6-0 14-0 +5°5 3-5 
NE6 Annealed ae 8-0 | 16-0 | £65 | 4:5 
HEIOW | Quenched 525 deg. C. Room-temperature aged . re es > re es 2 ne 1) 
HEIOWP | Quenched 525 deg. C. Artificially aged .. ia 15-0 18-0 +6-0 4:0 
HEISW Quenched 500 deg. C. Room-temperature aged .. 14-0 24-0 +6°5 5-0 
HEISWP Quenched 500 deg. C. Artificially aged .. ee 24-0 28-0 +7°5 6-0 
D.T.D. 363A | Quenched 460 deg. C. Artificially aged 33-0 38-0 +9-0 7:5 











July 9, 1954 ENGINEERING 


corrosion are to be secured. Their use calls 
therefore for much greater care and superv' ion. 


DESIGN FACTORS 


The four main factors which the designe~ has 
to take into account are: (1) the maximum .tatic 
load to be imposed on the structure; (2) load 
fluctuations arising from abnormal opeiating 
conditions; (3) overloading arising from col- 
lisions and accidents of all kinds; and (4) fatigue 
loading. 

(1) Static loading. -Stresses in rolling stock, 
in so far as they are capable of calculation at the 
design stage, are based on static loading, although 
when maximum deflection requirements are met, 
stresses are likely to be low even with the maxi- 
mum passenger load. The fatigue component 
is taken into account by definining a suitable low 
value for the maximum safe static stress. A 
method of deriving such a stress value, for a 
particular set of operating conditions, from 
existing data on the fatigue properties of alu- 
minium alloy, is described later. 

(2) Load Fluctuations due to Abnormal Con- 
ditions. — In road vehicles abnormal load fluctua- 
tions can arise from uneven road surfaces, and in 
aircraft from bad flying weather; stress calcu- 
lations must therefore allow for very substantial 
shock loading. By contrast, railway conditions 
are under the full control of the operator and 
shock loading is less significant. It is usual, 
however, to call for rolling stock to withstand 
buffing loads in excess of those normally en- 
countered, so that a margin of strength over the 
static stressing is necessary, and for this reason 
heat-treated alloys are imperative for the main 
stress members. 

(3) Overloading in Collision and Accidents. - 
The ability of rolling stock to withstand abnormal 
shock loading on the buffers, and light impacts 
on other parts of the structure, is of primary 
importance to the operator, who is also con- 
cerned that damage should be capable of easy 
repair. Indeed minor accidents to rolling stock 
involve repairs which are a significant item in 
railway operating costs and even a moderate 
improvement in structural strength under impact 
is of manifest value. In major accidents the 
extent to which passengers escape serious injury 
is the vital factor, and the total loss of the rolling 
stock may have to be accepted. Moreover, 
because of the publicity invariably associated with 
railway accidents, high resistance to collapse or 
disintegration is important in establishing the 
confidence of the travelling public. 


CAPACITY TO ABSORB IMPACT 
ENERGY 

When a structure of steel or light alloy is 
involved in an impact, the energy of the collision 
is to a great extent absorbed by the structure, 
and generally, unless the impact force is very 
large, the energy may be equated to the work 
done in deforming the structure. To take the 
simplest case of the deformation of a single 
member in the structure, the strain energy U is 
given by 

fal 
ZE ” 
f = proof stress, 
a = area of cross- section, 
1 = length, 
E = Young’s Modulus. 

For mild steel and light alloy HE10, which can 
be assumed to have about the same proof stress 
values, the ratio of the strain energies absorbed 
in structures of identical dimensions in reaching 
the maximum deformation within the elastic 
range are as follow:— 

U, fragl 2E, aE, 34% 

U, Ze fat ae a, 
where the suffixes s and a denote the values for 
mild steel and light alloy respectively. 

If the steel and aluminium structures are of 
basically similar design and have the same overall 
rigidity, the aluminium-alloy stress mi mbers 
will have a 40 to 50 per cent. greater cross- 
sectional area. Within the elastic range there 
fore the strain energy absorbed in the alu: inium 
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is 4-. times that absorbed in the equivalent steel 
struc:ure. This, however, only applies for equal 
impacting forces of external origin. Where the 
kinetic energy derives from the moving coach 
itself. the advantage in favour of the light-alloy 
structure is increased and, assuming a 25 per 
cent. overall weight saving by the use of alumi- 
nium, six times the serverity of blow is with- 
stood before permanent damage ensues. 

In more severe collisions a large part of the free 
energy is always absorbed in the elastic deforma- 
tion of the structure in the neighbourhood of the 
impact. When this elastic limit is exceeded, 
energy is transmitted to more remote parts of 
the structure. This energy transmission is 
effected by members which are normally stressed 
jn tension, but become compression members or 
struts in collision. Since, in a light-alloy struc- 
ture, these members have a greater area of cross- 
section then in steel, the crippling load is sub- 
stantially increased. Not only are these members 
therefore less liable to damage, but they transmit 
a greater amount of energy to the rest of the 
structure before they collapse. Relatively smaller 
damage can therefore be expected in severe 
collisions involving light-alloy stock, and indeed 
there is much evidence from the study of 
accidents to rail and road vehicles to substantiate 
this. 

(4) Fatigue Loading.—Before the effect of 
fatigue loading on railway rolling stock can be 
more accurately defined than by a conventional 
“factor of safety,” it is necessary to establish 
data on the fatigue properties of the material 
of construction itself in various wrought forms, 
and to determine the effect of such factors as 
the surface condition in different types of pro- 
duct, as well as the fatigue properties of the types 
of joint used in the assembly. Extensive testing 
is involved to obtain the necessary data for even 
one alloy, although once this data has been 
obtained it can be used to establish general 
telationships between tensile and fatigue proper- 
ties which have a wider application. 


TaBLE I1.—Composition and Mechanical Properties of Alloys 
Used in Fatigue Tests 


| Vibrophore 
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sq.in,  .. oS ‘aoe |+7°9 +8-0 











The alloy chosen for this more detailed study 
of fatigue characteristics conformed to B.S. 
1476 HE10. Table If quotes the composition 
and mechanical properties of extruded bars in 
‘wo conditions of heat-treatment. Column (1) 
gives the range of composition and minimum 
mechanical properties laid down in the B.S. 
Specification, while columns (2) and (3) show 
actual figures for the materials used exeri- 
mentally. It will be noted that both proof and 
lensile stress values are considerably higher than 
the figures called for in the specification. 


DE! ERMINATION OF FATIGUE 
CHARACTERISTICS 


The fati:;ue characteristics of the material itself 
were estat lished by alternate bending with zero 
i Stress on Wohler-type machines and by 
peo npression tests with zero mean stress, 
16 with superimposed stresses ranging from 

tons per square inch tension to 16 tons per 
Square inc compression, on an Amsler Vibro- 





phore. Most of these: tests were carried to 
100 million reversals, but alternate bending tests 
with zero mean stress were carried to 1,000 million 
on Wohler machines. The effect of surface 
condition was assessed by alternate bending 
using sheet specimens. 

Alternate bending fatigue values on polished 
specimens tested on Wohler machines under zero 
mean stress conditions are plotted in Fig. 1, oppo- 
site. The material was extruded, heat-treated at 
525 deg. C. and quenched, and properties were 
determined both after room-temperature ageing 
and after artificial ageing for 18 hours at 160 deg. 
C. The ultimate tensile stress in the room- 
temperature aged condition was 21-8 tons per 
square inch., and the endurance limit at 100 mil- 
lion reversals + 6-9 tons per square inch. After 
artificial ageing the tensile stress was increased 
to 27-2 tons per square inch with an endurance 
limit at 100 million reversals of + 7:9 tons per 
square inch, while after continuing to 1,000 mil- 
lion reversals, the endurance limit fell to + 6-9 
tons per square inch. On fully heat-treated 
rods from other manufacturing batches with a 
tensile stress range from 23-4 to 27-5 tons per 
square inch, endurance limits at 100 million 
reversals ranged between + 7:4 and + 8:4 tons 
per square inch. 

Tension/compression measurements were made 
on the Amsler Vibrophore machine on fully heat- 
treated polished bars of 27-0 tons per square inch 


; sou ae ; 
tensile stress, and typical N curves are plotted in 


Fig. 2. At zero mean stress and 100 million 
reversals the fatigue limit of + 8-0 tons per 
square inch is very close to the Wohler result. 
With superimposed tensional stresses of 8 and 
16 tons per square inch, endurance ranges were 
progressively reduced. With an 8 tons per square 
inch compressional stress, the fatigue limit was 
raised but with the higher mean stress it was 
again lowered slightly. 

The basis of calculation was to use a modifica- 
tion, suggested by Walker,” of the standard Haigh 
method of plotting endurance values. From 
data obtained on polished specimens a series of 
curves of constant endurance are plotted in 
Fig. 3 for different numbers of stress reversals. 
Graphical methods are used to deduce the fatigue 
life under less favourable conditions, i.e., when 
the material has the normal imperfect surface 
finish, and when joints are involved with rivet 
holes and other features which adversely affect 
endurance under combined static and alternating 
stresses. Walker’s procedure of expressing both 
ordinates and abscissz as fractions of the ultimate 
tensile stress has been followed, for it has the 
virtue of making the results more generally applic- 
able to materials differing in mechanical proper- 
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ties within the normal specified limits. Indeed 
the data obtained on the alloy in the room- 
temperature aged condition (H10W) were found 
to fit the constant endurance curves for HIOWP 
with remarkable consistency. The close simila- 
rity between the curves plotted in Fig. 3 and those 
published by Walker for an entirely different series 
of alloys support Walker’s view that his method 
of representation is of general applicability. 
With superimposed compressional stresses 
of a magnitude likely to be involved in practice, 
proportionately higher fatigue stresses are per- 
missible, the curves of constant endurance rising 
to a maximum on the left of the zero axis. It 
is therefore necessary to take account only of 
tensional stresses in assessing fatigue effects. 
The solid diagonal line is a hypothetical curve 
for one reversal, in which the static stress plus 
the reversed stress equals the ultimate tensile 
stress of the material and fracture therefore results 
from a single reversal. Curves for 10 .... 10° 
reversals are omitted because small numbers of 
reversals with high alternating stresses are not of 
practical significance in the types of structure 
under consideration. Those for 10*, 10’ and 
10* reversals are plotted from experimental 


values read off from the < curves reproduced in 


Fig. 2. Finally, that for 10° reversals is plotted 
from the Wohler figures for zero mean stress, 
and the extrapolated Vibrophore curves shown 
in broken form in Fig. 2. The close correspon- 
dence between data from these different sources 
is particularly significant. 


COMBINING STRESSES 


Fig. 3 can be used to relate any combination 
of mean tensile stress and alternating stress to 
the number of reversals to fracture, or to read off 
combinations of mean tensile and alternating 
stress for any given number of stress reversals 
under conditions where the periodicity of fatigue 
loading is known. A simpler procedure is 
possible when the ratio of alternating stress to 
mean stress for particular types of structure, 
under defined conditions of operation, is known, 
or a maximum value can be stated for this ratio. 
For example, Walker states? that in aircraft the 
alternating load can be taken to be not more than 
7-5 per cent. of the static design load for normal 
gust conditions. According to measurements 
made by the Swiss Federal Railway authorities,* 
the alternating load in passenger rolling stock at 
speed does not exceed 15 per cent. of the static 
or mean load. If, therefore, a line OQ is 
drawn such that ae = 0-15, then where this 

* Privately communicated. 
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line cuts the curves of constant endurance, 
values of the maximum permissible mean tensile 
—_ in rolling stock components can be read 
off. 

The values thus obtained relate to an ideal 
structure in which stresses are uniformly distri- 
buted and the material capable of sustaining the 
same alternating load as the polished specimens 
on which the curves were established. However, 
the various stress members normally have a 
finish which is far from smooth, and the structure 
itself is weakened by rivet holes and other features 
which lead to local stress concentration. Various 
allowances must, therefore, be made. Surface 
imperfections are likely to be present on all 
load-bearing members but have their most 
significant effect on thin flat strip. On such 
material it has been shown experimentally that 
with the natural “ mill finish” the fatigue limit 
is lowered by about 10 per cent. compared with 
the same material after careful surface prepara- 
tion. To take into account possible further 
surface damage in handling, an additional 10 per 
cent. has been added, making 20 per cent. in all. 
The appropriate correction is applied by drawing 
a second line OR, the tangent of the slope of 
which is 0-15 — 0-8 = 0-1875. In the same 
manner, further corrections are applied to take 
care of the reduction in strength and the lowered 
fatigue properties at joints. 

In this connection, joint design is important 
but Miiller* has shown that in joints with suitably 
defined conditions of rivet spacing, and the 
correct use of jointing compounds, an endurance 
limit exceeding 50 per cent. of that of the material 
itself is readily achieved at nodal points where 
the whole of the section width is involved in 
making the joint. It will be evident, however, 
that in many instances joints occupy a smaller 
proportion of the total width. This is specially 
so where a light component is joined to a heavy 
one. For example, where the superstructure is 
attached to a sole-bar, relatively slight weakening 
of the rivet holes is involved, and the reduction 
in fatigue strength can be taken as not more than 
25 per cent. However, it is well to allow some 
margin for a lowered standard of workmanship 
in joints, and it has therefore been assumed that 
fatigue strength in joints involving the whole 
section is reduced to one third, and in joints 
involving only half the section or less, to two- 
thirds of the original. Two further lines OT 
and OS are thus obtained, the slopes of which 
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2 
0-28, respectively. 

In running trials carried out by the Swiss 
Federal Railway authorities* on passenger 
express trains, a complex pattern was recorded, 
consisting of superimposed vibrations of varying 
frequency and amplitude, in which significant 
stress re occurred with a frequency of not 
more than 10 per second. Since, moreover, the 
stressing of rolling stock is based on fully loaded 
conditions, it follows that calculations of fatigue 
life should, in general, be related to peak-period 
operation. Assuming that this occurs over an 
average period of 5 hours per day on 200 days 
per year, then a normal life of 30 years will 
involve a total of 10° stress reversals. The 
lowest of the series of curves is therefore applic- 
able and safe values of mean stress lie between 
X and Y (Fig. 3) which, on the basis of the 
specification minimum of 18 tons per square inch, 
gives a range for the minimum mean stress of 
6:8 to 11-2 tons per square inch. 


STRESS REVERSALS AND 
PERMISSIBLE MEAN 

The considerable differences in composition 
which are permitted by specification B.S. 1476 
HE10 give rise to corresponding differences in 
mechanical properties, and when the compositions 
employed approximate to those quoted in Table 
Il, columns 2 and 3, a minimum tensile stress of 
21 tons per square inch can be accepted for all 
except very heavy sections such as sole-bars. On 
the basis of this minimum, the permissible mean 
stress given by the intercept X (Fig. 3) is, 


* Privately communicated. 


increased from 6-8 to 8 tons per squareinch. This 
is, of course, the figure which would be expected to 
bring the structure to the point of failure by 
fatigue at the end of 30 years. Itshould be noted, 
however, that a factor of 10 has only a small 
effect on the permissible mean or static stress. 
For example, comparing the intercepts of OT 
on the curves for 10® and 10° stress reversals, 
the difference in mean stress is only 8 per cent., 
while for intercepts on curve OS it is no more 
than 6 per cent. In other words, if the car life 
were required to be 10 years or 100 years, instead 
of 30 years, the safe mean stresses would not 
differ from those quoted above by more than a 
fraction of a ton. 

In spite of the allowances made in the above 
calculations for the condition of the material 
itself and for details in construction and assembly 
which lead to stress concentrations from which 
fatigue failures are likely to arise, the engineer 
may wish to superimpose an additional factor of 
safety, which must necessarily be of an arbitrary 
character, and it is suggested that a factor of 
2:0 is likely to cover any possible contingency, 
thus allowing a maximum design stress through- 
out the structure of 4 tons per square inch. No 
difficulty should be experienced in keeping 
stresses within this limit. For example, in 
recently designed rolling stock® constructed from 
fully heat-treated H10 alloy, the highest static 
tensile stress was 2-85 tons per square inch. 

Similar measurements and calculations could, 
of course, be made for the remaining alloys 
listed in Table I, and a series of curves of con- 
stant endurance could be plotted for each alloy. 
In the light of the close similarity in shape of all 
endurance curves so far experimentally estab- 
lished on light alloys, and the resemblance of 
the curves of constant endurance now obtained 
to those shown by Walker’, it is reasonable to 
assume that sufficiently accurate estimates of 
maximum safe mean stress values could be 
deduced without a complete series of fatigue 
tests under combined stresses. Fatigue limits 
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for 100 million reversals at zero mean stre: ; are 
quoted in Table I, which are derived fror: the 
experimentally determined values reduced | y the 
factor of minimum specified tensile str -ngth 
divided by actual stress, i.e., they are fi tigue 
values for a material of minimum specifi ation 
properties. On the basis of these min mum 
values, the minimum mean stress for the nona- 
heat-treatable alloy HE4 is 2-0 tons per s juare 
inch, while for the highest strength alloy to 
D.T.D. 363A, 7-5 tons per square inch would be 
the minimum design stress. 

Between these two there is thus a whole range 
of materials available to the engineer, although it 
must be emphasised once again that the choice 
should fall on the lowest grade alloy capable of 
fully meeting stress requirements, since, in 
general, manipulation, as well as material, costs 
advance sharply as the strength of alloy increases, 
However, other things being equal, the heat- 
treatable alloys are to be preferred for stress- 
bearing members, because fabrication can be 
carried out in the soft condition and the material 
subsequently strengthened by a simple heat- 
treatment operation. For this reason alloy 
HE10, which has ample strength to meet the 
general requirements of railway rolling stock, 
was chosen for the present detailed study. 
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INDUSTRIAL DISTILLATION 


DEVELOPMENT 
NEW COLUMN PACKING DESIGNED AT HARWELL 


A new packing for distillation columns, which 
has been tentatively named ‘ Spraypak’’ has 
recently been developed at the Atomic Research 
Establishment, Harwell. Its primary object will 
be the separation of hydrogen isotopes on a 
large scale by the distillation of water. Owing 
to the comparatively low value of the separation 
factor for this system — 1-026 at 100 deg. C. - 
the primary requirements were a very large 
throughput, values of about 2 ft. or less for the 


Fig. 1 Typical 
** Spraypak ’’ unit for 
the large scale separa- 
tion of hydrogen iso- 
topes by the distillation 


of water. 


Height Equivalent to a Theoretical Plate 
(H.E.T.P.) and a low first cost. ; 
It may be mentioned that distillation, which 
is one of the most important processes in present 
day chemical engineering, is still to a large extent 
carried out in the bubble cap trays which were 
first introduced more than 100 years ago. 
Within the last few years, however, a number 0 
distillation and absorption column fillings* have 
* Qil and Gas Journal, vol. 52, page 152 (1954). 
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Fig. 2 H.E.T.P. and pressure drop data for 
Nos. 5 and 34 ‘‘ Spraypak ”’ at total reflux. 


been developed with the object of overcoming 
the inherent limitations of conventional packed 
and bubble plate columns. Some of these com- 
prise modified forms of the bubble cap plate and 
perforated plate trays and are designed to remove 
inherent limitations, such as restricted through- 
put. Others, such as the ‘* Turbogrid,”* the 
Kittell expanded-metal tray{ and the ‘“‘ Pana- 
pack,” a multi-layer expanded-metal packing 
developed by Scofield,? are simpler in that down- 
comers for the liquid are avoided and a perforated 
grid, which is either flat or corrugated, is 
employed to produce a dense spray at regular 
intervals throughout the column. This spray 
serves the double function of providing a large 
surface at which efficient contact between the 
vapour and liquid phases occurs and of making 
the system inherently self-distributing. It is 
Probably that these fillings show little or no 
diameter effect; that is, the efficiency does not 
fall as the column diameter is increased. 


DETAILS OF ‘‘ SPRAYPAK ” 


“Spraypak ” consists of a cellular structure, 
which for most purposes is made from commer- 
cial }-in. nominal mesh No. 20 to 24 S.W.G. 
expanded metal with a strand width of 4% in. 
Fig. 1 shows a typical pack 2 ft. in diameter. 
The walls of each cell consist of separate Z- 
shaped pieces, which are bolted, welded or 
clipped iogether to form a packing unit, which is 
installed through the top of the column. Modi- 

fori is of construction, which will be suitable 
for inst: \lation through the manholes of conven- 
tional tower shells, are at present under 
develop nent. 

Inves: gations of the effect of variations in the 
type of 1esh and in the geometry of the packing 
lave be n carried out in a transparent air-water 
Nig with a cross section of 15 in. by 27 in. and a 
Packed eight of 4 ft. Distillation tests have 

| made in a rectangular column of mild 


use” ical Engineering Progress, vol. 50, page 57 
t Che: ical Engineering, vol. 60, page 242 (1953). 
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steel, of the same cross section and with a packed 
height of 20 ft., using water slightly enriched in 
isotope content (i.e., HDO-H,O) and also benzene- 
carbon tetrachloride (C,H,-Cl,) as test systems. 
Air-water tests are also being carried out in a 
rig with a cross section of 2 ft. 6 in. by 7 ft. 6 in. 
and a packed height of 10 ft. 


EXPERIMENTAL RESULTS 


Experimental results to date show that the 
throughput of this system is some 200 to 250 per 
cent. of that of a well-designed bubble cap 
column with a plate spacing of 18 in. Thus the 
flooding rate for the steam-water system is 
about 2,500 lb. per hour per square foot at 
atmospheric pressure. Typical H.E.T.P. and 
pressure drop data obtained with early forms of 
packing are given in Fig. 2 in which a and a, 
relate to a No. 5 packing, consisting of No. 24 
S.W.G. 4 in. expanded metal with a course height 
of 3-Sin. and a pitch of 7-5 in., the system used 
being Cl,-C,H, and the flooding rate 6,230 Ib. 
per hour per square foot. Curves 5 and 3b, 
relate to the same type of packing, the system 
used being HDO-H.O and the flooding rate 
2,420 Ib. per hour per square foot. Curves c 
and c, relate to a No. 34 packing consisting of 
No. 22 S.W.G. gauge wire with a course height 
of 3-5 in. and a pitch of 10 in., the system used 
being CCl,-C,H, and the flooding rate 6,200 Ib. 
per hour per square foot. It will be noted that 
curves a, b, and c, show a plateau in the range 
from about 50 to 80 per cent. of flooding so that 
the packing possesses a flexibility approaching 
that of the bubble cap tray. 

It is not at present possible to assess accurately 
the cost of the packing as installed, since in any 
case this will to some extent be a function of the 
type of construction adopted. The indications 
are, however, that the cost will be from one-third 
to one-half that of bubble cap trays for the same 
duty. 
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MEASURING HEAT FLOW 


Detectors for Attachment to any 
Material 


A convenient means of measuring the passage 
of heat through different types of bodies is 
offered by the Hatfield heat-flow meter discs 
now being made by Joyce, Loebl and Company, 
Limited, Vine-lane, Northumberland-street, 
Newcastle-upon-Tyne, 1. Essentially, they 
consist of a disc of a tellurium-silver alloy, 
with its faces coated with copper. This 
makes two opposed junctions and when 
heat flows at right angles to their planes, the 
electro-motive-force generated is proportional 
to the temperature drop and therefore to the 
rate of heat flow per unit area. With these discs, 
a flow rate of 1 B.Th.U. per square foot per hour 
generates about 2:5 microvolts. The internal 
impedance of the discs is 1 ohm and their size is 
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These discs can be embedded in or attached to the 

surface of any body. They are made of a tellu- 

rium-silver alloy faced with copper, and generate 

an electro-motive force proportional to the heat 
flow across them. 


47 


1 cm. in diameter and 1-5 mm. thick. One is 
shown diagrammatically in the illustration. 

These discs can be used either clamped to a 
surface or completely embedded in the material. 
In the latter case, if the temperature gradient 
through the material is known, its thermal 
conductivity can be calculated. Embedded 
discs can also be used to measure the heat losses 
from furnaces, cold stores, pipe insulation and 
the like; they can be connected in series to give 
a larger voltage output if required. An average 
value of the heat loss can be obtained by spacing 
them evenly over the area and then connecting 
them in series. 

When applied to a surface, the discs measure 
the heat flow either to or from the surface 
according to the temperature gradient. The 
discs are sufficiently thin as to cause no altera- 
tion in the fluid flow over the surface, while their 
own faces will be very close to the temperature 
of the surroundings. For all practical purposes 
they may be assumed to behave as part of the 
surface to which they are attached. Where 
radiation is the major factor, however, the 
surface of the disc should be matched to that 
of the body. 

Cold-storage rooms have been tested for 
insulation by generating heat within them and 
measuring the flow out by these discs. Compari- 
son of the values obtained from the disc measure- 
ments and the energy used were within 3 per cent. 
The discs have also been used to measure the 
heat loss from the skin of men and animals. 
They were attached by transparent tape and 
good results were obtained. Total flows from 
irregular surfaces can be obtained by these discs, 
when unobtainable by other means. 

The discs can be supplied either calibrated 
or uncalibrated. The nominal output of uncali- 
brated discs is 2-5 microvolts per B.Th.U. per 
square foot per hour. Calibration is correct to 
within a very small percentage. A low-resistance 
reflecting galvanometer with a sensitivity of 
1 or 2 microvolts per division is quite adequate 
to measure the voltage generated. 
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TELECOMMUNICATIONS FOR A 
STEELWORKS 


Delays in the use of overhead travelling-crane 
time, and the strain imposed by vocal communi- 
cations with crane operators, have been practically 
eliminated in the steel melting shop of the new 
Fairless Works, Morrisville, Pennsylvania, 
U.S.A., of the United States Steel Corporation, 
by the introduction of a two-way frequency- 
modulated carrier telecommunication system, 
now operating along both the charging-stage and 
the casting-pit sides of the nine open-hearth 
furnaces of the plant. To give instructions to a 
crane driver, charging-stage personnel speak 
into a microphone in a wall-mounted “ Tele- 
crane”’ station. A similar unit in the crane 
cab comprises also both transmitting and 
receiving apparatus, involving a wall-mounted 
loudspeaker and a ceiling-mounted microphone 
adjusted to the level needed for the crane operator. 
A foot switch enables the crane drive to turn 
the instrument over to transmission. Each 
loudspeaker is furnished with its own volume 
control, for adjustment according to surrounding 
conditions. Three cranes on the charging side 
and three on the tapping side of the furnaces 
(a total of six cranes) are equipped with the 
system, while six base and remote stations are 
spread at intervals on the charging stage and 
six on the casting-pit side of the furnaces. The 
stations are fitted on columns of the building so 
as to be out of the way yet conveniently placed 
for the open-hearth personnel. The new facilities 
have been provided by the Mine SafetyAppliances 
Company, Pittsburgh, and all the components 
have been manufactured by the Westinghouse Air 
Brake Company. 
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Figs. 1 and 2 The Salvi flexible spacer for high- 

tension electrical transmission lines. This is 

designed to prevent twin conductors making 
contact due to ice or vibration. 


SALVI SPACERS 
FOR ELECTRICAL 
TRANSMISSION LINES 


The introduction of electric transmission lines 
operating at voltages of 275 kV or more has led 
to the use of multi, or so-called “* bundle” 
conductors for each phase, in order to overcome 
problems due to radio interference and the losses 
caused by corona and reactance. In addition, 
the surge impedance is less, thus permitting the 
transmission capacity of the line to be increased. 
A final advantage is that a line using bundle 
conductors can be operated temporarily at a 
voltage lower than that for which it was ulti- 
mately designed. For instance, on a line in 
France six conductors are being used to make 
two 220-kV three-phase circuits, but may be 
re-grouped to form a single 380-kV circuit. 

On the other hand, such a conductor arrange- 
ment gives rise to certain mechanical problems. 
The chief of these is the risk of whipping so that, 
when an ice load is released, the twin conductors 
become twisted to form a single conductor with 
an ice coating of large diameter. To prevent 
this, two or three spacers per span are used and 
a distance of from 12 to 18 in. thus maintained 
between the conductors. These spacers are 
either of rigid Bakelised wood or are made up 
of rigid or articulated metal elements, with some 
form of joint to enable the line to move freely in 
the vertical direction, when exposed to the wind 
or vibration, and to some extent in the horizontal 
direction as well. Such spacers must be designed 
so that they are not subject to deterioration from 
corrosion and so that there is always good 
electrical contact between the conductors. 

It is claimed that these conditions can also be 
satisfactorily met by the use of a completely 
flexible spacer, such as that made by the English 
Salvi Company, Limited, 43 Norfolk-street, 
London, W.C.2. As shown in the two illus- 
trations above, this consists of clamps made of 
aluminium alloy and steel, which are held 
apart by an annulus, consisting of a single 
galvanised-steel wire wound up to form a 
spiraloid. This spacer is designed so that the 
line can vibrate freely without imposing a 
strain on the clamps. It thus, owing to the 
flexibility of the ring, prevents the damage which 
may occur to the conductor when the spacer is 
rigid. In fact, the ring allows the conductors to 
move both horizontally and vertically relative to 
one another, at the same time as its springiness 


keeps them apart. As there are no moving parts 
or joints, electrical conductivity is ensured; and 
for the same reason trouble due to radio inter- 
ference, caused by a difference of potential 
between the two conductors and consequent 
arcing, is prevented. 

Under test, the clamps were displaced about 
100 mm. in opposite directions, while one of the 
pair was moved through an angle of 30 deg. to 
its longitudinal axis. Each of these movements 
was carried out simultaneously at the rate of 
about 350 times per minute and a number of the 
spacers were subjected to over 10 million 
consecutive movements of this kind without 
ill effects. In addition, tests showed that a 
deformation of up to 100 mm. in 0-05 second 
did not result in a permanent set. 
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COMPRESSION JOINTS 
FOR OVERHEAD 
TRANSMISSION LINES 


The system of compression joints for steel-cored 
aluminium conductors, which has been designed 
by Commendatores A. Salvi for use on overhead 
electric transmission lines. and is being mar- 
keted in this country by Ferrum (England), 
Limited, 43 Norfolk-street, London, W.C.2, 
consists essentially of an inner steel tube which 
fits over the steel strands and of an outer 
aluminium tube, which similarly encloses the 
aluminium conductors. To make the joint, the 
aluminium tube is first passed over one of the 
conductors to be joined and moved back out 
of the way of the operator. The end of the 
other conductor is then marked with a tape or 
pencil for a distance equal to half the length of 
the joint. 

Next, the aluminium strands are cut off for a 
length of about 14 in. to expose the steel core, 
the ends of which are served with a galvanised 
wire to prevent it losing its original lay. Simi- 
larly, the outer aluminium strands are served 
with galvanised steel or aluminium wire for a 
distance equal to half the length of the steel 
tube plus a length of about 5 in., depending upon 
the diameter of the conductor. The aluminium 
wires are then cut off in front of this serving and 
the two ends of the steel core inserted into their 
tube so that they butt at its centre. The next 
operation is to compress this tube in the machine 
which is described below, working from the 
centre first towards one end and then towards 
the other. Finally, the aluminium conductors 
are cleaned, the servings removed and the 


Portable compressor 

designed for making 

joints on overhead elec- 

tric transmission lines 
in the field. 
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aluminium tube slipped over the steel, care b: ing 
taken that the centres of the two tubes coin ide 
and that the ends of the two conductors that are 
being joined butt. The aluminium tube is ‘en 
compressed starting at one of the ends of the 
steel tube and then continuing from the othe. 
An illustration of the compressor used for 
making this type of joint is below, on this page, 
It consists of a drop-forged steel body, the lower 
part of which is machined to form a cylinder, 
This cylinder is sealed by a leather cup washer, 
A reservoir of aluminium alloy contains the 
working fluid and acts as a base, the machine 
being fixed to a hardwood board with rope 
handles at each end to facilitate portability, 
The cylinder contains a plunger on the top of 
which the lower half compressing die is fitted, 
This plunger, which is actuated by a rocker arm, 
is guided by shoulders on the inside walls of the 
body to the upper parts of which renewable steel 
squares are fitted for holding and guiding the 
upper die. The ends of these shoulders are 
held together by a steel closing bar, which carries 
links and at the centre of which are two guides 
to ensure that the half die is maintained in align- 
ment. The lower half die is held in its proper 
position by a double-arm lever, which is also 
used to move the plunger back when the release 
valve is opened. The maximum working pres- 
sure is 14,200 lb. per square inch and a safety 
valve and pressure gauge are provided to ensure 
this is not exceeded. The same machine, which 
is of course intended for use in the field, can also 
be employed for dealing with ‘“‘ dead-end” 
fittings and other line similar assemblies. 


x &k * 


POLYTETRAFLUORETHYLENE 
FACINGS 


Moulded from Powder 


A new method of moulding polytetrafiuorethy- 
lene (P.T.F.E.) gasket covers — hitherto made 
by cutting from large cylinders of P.T.F.E.- 
from powder has been developed by Imperial 
Chemical Industries, Limited (Plastics Division), 
Welwyn Garden City, Hertfordshire. 

The powder is spread in an annular compres- 
sion mould. A ring of tracing cloth which 
reaches to the outer wall of the mould, but not 
to the central portion, or vice versa, is placed 
on this layer. A second layer of P.T.F.E. 
powder is placed on this cloth and compressed 
to about 3,000 Ib. per square inch. 

As the moulding produced is fragile, the 
tracing cloth should be in two halves, so that it 
can then be withdrawn easily. The moulding 


is heated to about 360 deg. C. for about 14 hours 
to obtain a heat- and chemical-resistant gasket. 
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FLOW-INDICATION 
PANELS 


Use with Materials-Handling 
Plant 


Electrical indicator diagrams of the type shown 
in the illustration have been installed by the 
Steel Company of Wales, Limited, to enable 
operators in their ore-preparation plant at 
Margam to control the production of rubble iron- 
ore, coke breeze and sinter. All the raw material 
at the plant is handled by conveyors and gravity 
chutes. Three diagrams are being used, one 
each for the ore-crushing and screening plant, 
coke-breeze preparation plant, and the sinter 
plant, each showing a miniature diagrammatic 
layout of the plant, the condition of every con- 
veyor motor, pump, screen, crusher and chute. 

The panels are installed adjacent to the plant- 
control desk as shown in the illustration. The 
setting of the flow-path selection switches is 
indicated on the diagram by red and green lamps. 
A red lamp shows that a selected machine is 
not moving and a green lamp signifies moving 
machinery and a static gravity chute. As the 
individual starting contactors are closed the 
appropriate lamps on the indicator diagram 
change from red to green. The particular route 
for the material is then clearly marked by a 
series of green lamps, together with the symbols 
inset on the diagram. This enables the operator 
to check, before engaging the motors, which 
path the material will take and then to ascertain 
that all the necessary motors have been started. 

While the process is under way the route taken 
by the material shows on the diagram, and any 
failure of a motor is immediately indicated. 

The panels on which the diagrams are marked 
are made from plastic sheet and the coloured 
symbols, lines and lettering are permanently 
bondec in the surface. Steel frames forming a 
cabinet with doors at the rear, support the 
panels. Operation of the lamps is controlled 
by tele hone-type relays mounted in separate 
steel cubicles and housed in a pressurised room. 
The connection between the panel and the 
relays i; carried by a multi-core cable, and the 
System is operated by a 50-volt direct current. 

The introduction of this equipment is also 
expected to assist in speeding the readjustment 
of the slant in the event of a stoppage, and the 
Issue ©° instructions for setting-up alternative 
paths. 


The consulting engineers were | Messrs. 








This flow-indica- 
tion panel shows 
by means of red 
and green lights 
the pieces of 
equipment that 
are in operation. 
Thus the direction 
of flow of mate- 
rial through a 
plant can be 
easily seen. 


McLellan and Partners, 32 Victoria-street, 
Westminster, and the equipment was designed 
and developed by Standard Telephones and 
Cables, Limited, Connaught House, Aldwych, 
London, W.C.2. 
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RE-SITING A SIGNAL BOX 
Building Rolled 75 Yards 


To enable the gates at the nearby level crossing 
to be worked mechanically from the box instead 
of by hand, Conington North signal box, just 
south of Holme station on the East Coast main 
line, Eastern Region, British Railways, was 
recently moved from its former site, about 
75 yards south of the crossing, to a new site 
immediately next to the crossing. 

A bed of old sleepers was prepared along the 
running path between the two sites and a roller 
path formed by bull-head rails laid on their side 
above 12-in. by 12-in. timbers. 

The preparation of the box for rolling involved 
internal and external strutting which was done 
with timber and steel tie rods, as is shown in 
the accompanying illustration. To raise the 
box to the level of the roller path, it was necessary 
to thread 9-in. by 7-in. rolled steel joists as needles 
through the walls from side to side. These 
were in turn suspended from four 24-in. by 
74-in. joists running the length of the box, two 


The signal _—ibox, 
strengthened by tim- 
ber and steel ties, 
mounted on steel-joist 
needles ready for 


moving. 
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inside and two outside, supporting each main 
wall. Other beams, above the larger joists, 
supported the end walls and concrete staircase 
which was carried along with the box. 

The structure was then lifted off its damp 
course to the level of the runway -a lift of 
21 in.—by four 200-ton jacks working under 
the 24-in. joists, one jack at each corner of the 
box. The lower race rails were continuous 
throughout the length of the roller path, in- 
cluding the length of the box. Four upper race 
rails were provided, each about 7 ft. 6 in. long, 
at each corner of the box, supported on 34-in. 
diameter steel balls placed approximately 6 in. 
apart. The balls were continuously fed into the 
race rails as the movement took place. 

The subsequent operations involved lowering 
the box on to temporary brick piers which took 
the weight until the lower portions of the walls 
were restored, after which all strutting and steel 
supports were removed. 

During the operation only a minimum of 
stripping of the signalling equipment was done, 
it being practically confined to the removal of 
the signal rodding in the lower chamber of the 
box. The box was out of operation for a period 
of three weeks, but the actual movement was 
completed in a total period of about four hours. 
While the work was going on, block working was 
carried out in the section. 

The work was undertaken by Wellerman 
Brothers, Dunn-street, Sheffield, 3. 
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WELDING STEAM PLANT 
Film Illustrates Necessary Training 


Welding the many pipes and tubes that go into 
present-day steam plant working at pressures of 
1,600 lb. per square inch and temperatures of 
1,050 deg. F. demands extreme care. So much 
so, that Babcock and Wilcox, Limited, whose 
head office is at Farringdon-street, London, 
E.C.4, conduct a training scheme for all their 
welders. 

The men are trained in either oxy-acetylene 
welding or metal-arc welding, and are graded 
according to the class of work upon which they 
will be engaged. The best men in each group, oxy- 
acetylene or metal-arc, can eventually become 
leading welders, when they are taught both types 
of welding. During the courses the trainee is 
taught to perform his task from many difficult 
positions such as he will find on a site. 

To illustrate fully the training of a welder, a 
documentary film has been produced for the 
company by Technical and Scientific Films, 
Limited, 53 New Oxford-street, London, W.C.1, 
entitled ‘‘ Craftsmen Welders.” It is to be 
shown to clients, engineers, insurance companies 
and other bodies throughout the world. 











THE BRITISH HYDROMECHANICS 
RESEARCH ASSOCIATION 


The work in progress at the laboratory of the 
British Hydromechanics Research Association, 
Harlow, Essex, covers a wide range of problems 
in fluid mechanics and among the subjects at 
present under investigation are: velocity distri- 
bution and flow in centrifugal pumps, differential 
pressure cells, seals and gland packings, coal- 
transport by pipeline, and spillway design. 
A method of providing a dust- and fume-barrier 
by means of an air-curtain has also been 
developed. These and other fields of research 
were represented in a series of exhibits displayed 
at the Laboratory recently. 


DIFFERENTIAL PRESSURE CELL 


Among the exhibits was a differential pressure 
cell, the main component of which was a 
diaphragm machined, together with its cylin- 
drical retaining bush, from a single blank. 
Diaphragm thicknesses of 0-020 in. and 0-010 in. 
have been obtained and no evidence of instability, 
or “ oil-canning,” when the diaphragm passes 
through its mid-position has been observed. 
The deflection is measured by foil-type electrical 
strain gauges, developed by Saunders-Roe, 
Limited, Osborne, East Cowes, Isle of Wight. 
The cell, which is shown in plan and section in 
Fig. 1, has been designed for use in conjunction 
with a pitot tube or orifice to measure instan- 
taneous values of fluctuating fluid velocities. 


HYDRAULIC TRANSPORT OF SOLIDS 


To convey such solids as coal from place to 
place, it is often convenient to employ pipelines 
through which the solid particles are carried by 
flowing water or other liquid. An investigation 
of some of the problems involved in this means 
of transport has been undertaken. 

The basic problem is to determine the pressure 
drop required to move the mixture along a pipe; 
and to collect data on this subject and to clarify 
the mechanism of flow, experimental work has 
been carried out on systems with pipes of 14-in., 
3-in. and 6-in. diameter. The 14-in. system, 
which can accommodate particles up to 3 in. 
in size, has been used principally for testing 
methods of measurement and instruments, and 
the other systems have provided information 
concerning the concentration of the solids and 
flow in larger pipes. Concentration was mea- 


sured by the pressure difference in a vertical 





section of pipe, and a conical venturimeter in the 
same pipe gave flow readings. 

The upper interior surfaces of pipes carrying 
solid-liquid mixtures are subject to shear stresses 
caused by the liquid flow alone, and values of 
these stresses obtained from the 14-in. pipe 
system have enabled the total force acting on the 
coal bed to be calculated. Consequently, since 
the weight of coal in the pipe is known, the 
coefficient of sliding friction can be found. 
Results acquired in this way largely conformed 
with ordinary measurements of sliding friction 
for solids, and it has been inferred, therefore, 
that hydraulic suspension plays only a minor 
part in the motion of a mixture when the size 
of solid particles exceeds } in. Thus, the density 
of the solids is a more important factor than 
particle size in determining the conditions in a 
pipeline transporting solid materials. 


FEEDING SOLIDS INTO A PIPELINE 


One of the practical problems connected with 
hydraulic transport of solids is that of raising a 
mixture of solids and water to the required 
pressure; to overcome this difficulty the Asso- 
ciation is developing a series of mechanical 
feeders which deliver solids into a pipeline already 
containing water raised to a high pressure by 
conventional means. A drawing of such a 
feeder is shown in Fig. 2. 


Two recesses in the plunger, which moves in 
reciprocating motion, pass alternately beneath 
a hopper and two outlet ports. Solid material 
enters the recesses from the hopper and is 
conveyed to either of the ports, where it meets 
the stream of high-pressure water and is carried 
into the pipeline. 

Two feeders were exhibited, one designed to 
handle 20 tons of coal per hour and a much 
smaller one for 2 tons per hour. Both versions 
were capable of operating at water pressures up 
to 1,000 ft. head. A transparent model of the 
feeder was also on display. 


DETERMINING COAL DETERIORATION 
IN PIPELINES 


If coal is to be transported in pipelines, it is 
important to know the extent to which it will be 
broken up during transit and the pipeline eroded. 
It is impossible, however, to determine the de- 


Fig. 3 To study the 

deterioration of coal 

conveyed in a pipeline, 

without passing it 

through a pump, a ro- 

tating toroidal tube is 
used, 
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Fig. 1 Both diaphragm and flanges of this differ- 

ential pressure cell, which incorporates electrical 

strain gauges, are machined from a single blank. 

It will measure instantaneous values of fluctuating 
fluid velocities. 
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Fig. 2 The feeding mechanism shown here permits 
solids such as coal to be fed into a pipeline con- 
taining water at high pressure. 


gradation corresponding, for example, to a mile 
of hydraulic transport, by passing the coal 
repeatedly round a laboratory system, since the 
damage occurring in the pump would greatly 
exceed that in the pipeline. 

In Fig. 3 are illustrated two examples of a 
toroidal or endless-wheel pipe by means of which 
values of degradation may be found in a labora- 
tory. In each case the wheel is three-quarters 
filled with a mixture of water and coal and then 
rotated; the bubble of air at the top of the 
pipe prevents the coal and water from travelling 
round with the wheel. Relative motion between 
the pipe wall and the water-coal mixture can be 
obtained and the required measurements of 
deterioration made. 

One of the two versions exhibited was a 1-in. 
plastic pipe fitted to a bicycle wheel and the 
other a 6-in. square-section ring pipe, in which 
tests with large pieces of coal were performed. 
It has been found that deterioration is usually 
very slight — between one and three per cent. per 
mile — and that a much greater proportion of the 
damage sustained by the coal is caused by faulty 
alignment of pipe joints. 


HOT-WIRE ANEMOMETER FOR 
CENTRIFUGAL PUMP RESEARCH 


In order to study the velocity distribution in 
centrifugal pumps and fans, a method of velocity 
measurement employing a small hot-wire anemo- 
meter has been devised. The anemometer, which 
embodies two fine wires set at an angle to one 
another, records both the magnitude and direc- 
tion of flow, and if attached to an impeller can 
provide values of relative air velocity while the 
impeller is rotating. The velocity distribution 1s 
found by locating the anemometer at various 
points across a vane passage and results obtained 
in this way have proved substantially ditferent 
from those given by two-dimensional p srfect- 
fluid flow theory. 

The problems involved in a theoretical three- 
dimensional approach to flow in impell: ‘s are 
very formidable and the alternative prov! od by 
an experimental method of determinin flow 
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Fig. 4 Air curtain. By means of a rapidly moving 
screen of air, a dust-laden atmosphere can be 
isolated from a clean one. 


distribution is therefore of considerable import- 
ance, especially since the effects of boundary 


layers and secondary flows may then be taken’ 


into account. Internal flow distribution, which 
is conditioned by both the impeller and its casing, 
is directly related to the performance of a pump 
or fan; thus, by application of the anemometer 
method, information concerning performance can 
be obtained. 

In order to offer a low resistance to the current 
through the anemometer, use has been made 
of a circuit employing copper discs. The discs 
are carried on the shaft and dip into mercury 
pools. With connections of this kind pumps 
and fans can be tested at low rotational speeds 
up to 500 r.p.m. 


TRACER TESTS AND ROTARY SEALS 


Other experimental information concerning 
centrifugal pumps has been obtained with the 
aid of a test rig in which a transparent impeller 
can be rotated inside a large cylindrical tank 
fitted with transparent windows at top and 
bottom. In this way it has been possible to 
study flow patterns, and photographic tech- 
niques are being developed to record the paths, 
within the impeller passages, of tracers intro- 
duced into the flow. 

The formation of air-entraining vortices in 
pump sumps and turbine forebays is also being 
investigated and tests on various forms of rotary 
seal and gland packing are being carried out 
under a wide range of conditions. 


AIR CURTAIN 


A method of isolating the atmosphere of one 
part of a room from that in a second part by 
means of a current of air has been investigated 
at the B.H.R.A. laboratory and found to be 
effective. This system can be employed to 


separate one shop, a foundry for example, in 
which the air is laden with dust, from, say, a 
fettling or machine shop where the air is required 
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to be clean, without impeding the passage from 
one shop to the other by partitions or other 
obstruction. The principle embodied in the “‘ air 
curtain” is shown diagrammatically in Fig. 4. 

The essential items of the system are a nozzle 
in the form of a slot, installed in the floor, which 
provides a vertical sheet jet; and a corresponding 
slot duct in the roof which acts as an extractor. 
When the system is in operation, air from both 
parts of the room is entrained in the vertical 
flow and, if conditions are suitably adjusted, all 
contaminated air reaching the curtain will be 
carried upwards and extracted through the roof 
vent. To obtain this effect it was necessary to 
determine the correct proportion, in terms of 
flow, of the air extracted at the roof to that 
introduced by the jet. 

A model section of the room with a Perspex 
wall was built and the air flow simulated by 
currents of water. The water in one side of the 
room was coloured with dye and it was observed 
that the water on the other side remained clean 
if the extraction at the roof was equal to the jet 
flow plus the flow entrained. 

It was found that, depending on the ratio of 
jet length to nozzle width, the quantity of air 
entrained would be of the order of 5 to 20 times 
the jet flow and this would have to be replaced 
by air entering through the walls on either side 
of the curtain. The jet velocity would, more- 
over, have to be appreciably greater than the 
secondary air movements caused by these 
draughts. It was calculated that to maintain 
the air in one end of a foundry of reasonable 
size in clean condition a total of 30 h.p. would be 
required to drive the fans, 


HYDRO-ELECTRIC SCHEME SPILLWAYS 


To study the design of the spillway structures 
for a projected hydro-electric scheme a number 
of models have been constructed. Two scale 
models of a complete spillway structure are 
being built; the first on a scale of 1 : 200 is to 
be used for an investigation of the downstream 
protection works and the general flow conditions 
in the immediate vicinity of the spillway; the 
other, the scale of which is 1 : 600, includes the 
whole of the spillway channel and part of the 
river, and will enable general flow conditions 
both upstream and downstream to be studied. 

The discharge coefficients and pressure dis- 
tributions over various forms of spillway have 
been determined by means of sectional models 
in an 8-in. wide flume with transparent sides. 
For the purpose of this investigation, a number 
of different weir sections were made from wax 
and tests performed on them. In Fig. 5 is shown 
the manner in which the equipment has been 
arranged, with columns of water to indicate 
pressure at different points over the surface of 
the weir. 





















































Fig.5 Water columns 
in this apparatus indi- 
cate the pressure dis- 











tribution over a weir. 


RE-CONDITIONING OF 
LONDON TUBE LIFTS 


Modern Equipment Increases 
Speed and Carrying Capacity 


When the tube lines of the former London Electric 
Railway Company were opened in 1906-07, 
most of the stations were equipped with lifts 
which had been specially designed by the Otis 
Lift Company, New York. The operating 
machinery consisted of two 35-h.p. open-type 
motors, with an auxiliary shunt field to provide 
slow running when approachinga landing. Their 
speed was 550 r.p.m. and they transmitted power 
to a winding drum through twin sets of duplex 
gears. The control gear was of the open 
switchboard type and was mounted on slate 
panels. About 1920 electro-pneumatic control 
gear for operating the doors was fitted. 

In the course of time many of these lifts have 
been replaced by escalators, but where this 
conversion is not likely to take place in the 
foreseeable future, consideration has been 
given to their reconditioning and modernisation, 
so that they will be able to meet traffic require- 
ments for a further long period without undue 
maintenance costs. With this end in view it 
has been decided to replace the electrical equip- 
ment (while retaining the mechanical parts 
which are still in good condition). The cars and 
landing and gate-operating equipment are also 
to be replaced. To obtain an accurate idea of 
the cost of this work two lifts at Aldwych 
station on the Piccadilly Line have already 
been re-conditioned and will serve as prototypes. 

The work consists of the replacement of the 
original motors by 46 to 60-h.p. units of the 
screen-protected type running at 650 to 850 r.p.m. 
This will enable the lifts to be operated at some- 
what higher speeds and with greater loads. Still 
higher speeds could not be used as the speed 
of the existing worm gears could not be increased 
without excessive wear. The new motors were 
manufactured and supplied by Lancashire 
Dynamo and Crypto, Limited, Petty France, 
London, S.W.1. They are fitted with an arma- 
ture diverter-resistance instead of the auxiliary 
shunt field. Thermostats are incorporated in 
both the resistances and the motors, which shut 
down the equipment if it overheats. 

The new control gear, which was supplied by 
Allen West and Company, Limited, Brighton, is 
housed in a cabinet and is fitted with indicator 
lights to enable faults to be readily detected, 
The floor-selector switches are placed in the 
machine rooms, thus eliminating the slowing and 
stopping switches from the shafts, where they 
were not easily accessible for maintenance. 

Power supply is available either at 334 or 
50 cycles. The latter is obtained from the mains 
and is brought into action in an emergency by 
an automatic switch. The motors are supplied 
from the traction circuits at 600 volts, and the 
auxiliary and control circuits at 220 volts through 
rectifiers. 

New pneumatic door and _ gate-operating 
engines have been supplied by G. D. Peters and 
Company, Limited, Slough. Control boxes 
with locked covers have been provided at each 
landing and in the cars, and contain double-acting 
push buttons and switches of a robust type. The 
original teak landing doors have been replaced 
by others, either consisting of a hardwood frame 
with veneered plywood panels on both sides or 
by a Bakelite material moulded in one piece. 
The cars have been fitted with new entrance gates 
with a bronze finish, and false ceilings of Warerite 
have been fixed below the original sheet-steel roofs. 

The first re-conditioned lift has already made 
more than 200,000 trips without requiring any 
routine electrical maintenance, compared with 
the 25,000 trips after which the original equip- 
ment needed attention. As the maximum load 
has been increased from 50 to 75 passengers and 
the speed from 80 to 220 ft. per minute, the 
capacity of a lift will be 2,820 passengers per hour 
in each direction for a 70-ft. rise, compared with 
the former figure of 1,660. 
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Fig. 1 Centrifugal, plunger and ‘‘ Mud Hog’”’ diaphragm pumps are shown in various stages of 
assembly in this interior view of part of the Pegson factory. 


MULTI-PURPOSE CENTRIFUGAL AND 
RECIPROCATING PUMPS 


DIFFUSER PRIMING AND 


The premises of Pegson Limited, Coalville, 
Leicestershire, have recently been extended to 
accommodate the plant required for an increased 
production of hydraulic pumps, and the new 
plant, which includes a pump-testing installation, 
is now in operation. The range of pumps 
made by this Company comprises more than a 
100 models, among which are centrifugal self- 
priming pumps, single and double diaphragm 
pumps and pumps of the single-plunger pattern 
such as that shown in Fig. 2. This pump is one 
of several lately added to the Pegson range and 
two others—a 2-in. centrifugal pump and a 
fire pump — are shown in Figs. 3 and 4. Fig. 1 
shows one bay of the Pegson factory, in which 
diaphragm, plunger and centrifugal pumps 
appear in various stages of assembly. 

Pegson Limited, which is a member of the 
Mellor Bromley Group of companies, began to 
build pumps on a considerable scale in 1938, 
under an arrangement with Marlow Pumps, 
Ridgewood, New Jersey, U.S.A., and the first 
models were designed solely for the contracting 
field. Also made at the Coalville factory for 
contracting work is the automatic power-driven 
rammer shown in Fig. 5. 


PUMPING OIL, SAND, SLUDGE, 
FLESHINGS AND LIME GROUT 


Among the industries served by Pegson pumps 
are those concerned with marine, chemical and 
civil engineering, the handling of effluents, 
sewage disposal and numerous others in which 
fluids are transmitted trough pipelines. Viscous, 
hot or corrosive liquids, sludges, fleshings and 
fluids containing a high proportion of solids or 
resins can be dealt with by appropriate models, 
and pumps, capable of despatching up to 2,700 
gallons per minute and operating at heads up 
to 505 ft. are made. 

Pumps built by this Company are used in the 
oil and petroleum industries, agriculture, dry 
cleaning and tanning and for sprinkler systems 
and the refuelling of aircraft. In Holland, the 
pumping of sand for raising the level of building 





VENTURI-LIFT SYSTEMS 


sites has become common practice and, in one 
case in this country 300 tons of lime grout were 
placed in an inaccessible abandoned sewer by 
means of a standard “* Mud Hog” diaphragm 
pump, operating at one stage through 300 yards 
of hose. 


FIRE PUMPS 


Fig. 4 shows the model 27H fire pump designed 
for use in conjunction with a Land Rover. 
This pump has twin 24-in. discharge ports with 
a 3-in. suction port and is driven by the Land 
Rover engine. This combination of pump and 
multi-purpose vehicle is employed by many 
larger companies as a mobile fire-fighting unit. 
A 4-in. pump with a capacity of 500 gallons per 
minute, and known as the model 4 EG, has been 
developed to meet fire service requirements. 

Various forms of drive with long or close 
coupling may be applied to the majority of 
Pegson pumps and versions to be driven by 
Diesel or petrol engine, electric motor or from 
shafting are built. In most cases a choice of 
power unit is possible and Petter, Lister, Villiers 
and J.A.P. engines and Brook electric motors 
are among those fitted to both reciprocating and 
centrifugal models. 


PLUNGER AND DIAPHRAGM 
PUMPS 


Both plunger and diaphragm pumps are 
intended primarily for the handling of heavy or 
clotted liquids containing debris. The “* Mud 
Hog” models are a range of diaphragm pumps 
built as specialised equipment for contractors 
and can deal with mud, sand, heavy ooze, and 
liquids containing a high percentage of solids 
and stringy materials such as reeds and rags. 
They incorporate tight-seating ball valves and 
valve chambers which can accommodate large 
quantities of debris without clogging. The 
pump bodies are self cleaning and, in order to 


prevent unnecessary wear, the action is such that : 


all materials pass under, and not over, the 
diaphragm. 
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They are made in 2-in., 3-in. and 4-in. moc :Is 
and will work against maximum heads of 43 ft. 
in the single-diaphragm and 54 ft. in the dout|e- 
diaphragm versions. The 4-in. pumps can 
discharge at a rate of 95 gallons per min ite 
with a single diaphragm and 135 gallons er 
minute in models with two diaphragms. ‘he 
maximum suction lift is approximately 23 ft. 
A portable lightweight ““ Mud Hog” pump is 
also made and is capable of discharging appro xi- 
mately 40 gallons per minute with a 10-ft. suction 
lift. 


CLOTTED AND VISCOUS LIQUIDS 
WITH FIBRE CONTENT 


The single-plunger pumps, which can work 
with heads up to 80 ft. and have a maximum 
suction lift of 20 ft. are all 4-in. models and have 
been designed for the pumping of effluents, 
viscous liquids and thick residues. They can 
pump 50 gallons per minute against a total 
head of 40 ft. and are able to handle sludge, 
slime and solutions containing skin, hair and 
fleshings; they are therefore suitable for instal- 
lation in packing plants and tanneries. The 
model 414 HES single-plunger pump, powered 
by a Brook 3-h.p. electric motor, is shown in 
Fig. 2. Plunger pumps may be driven alter- 
natively by petrol or Diesel engines and can be 
fitted with stationary or portable mountings. 
Double-plunger versions are also made. 

The drive is linked through heavy enclosed 
reduction gearing and a substantial connecting 
rod to a strong steel-plate walking beam, which 
operates the cylindrical plunger. The fulcrum 
post, which may be set to three positions, permits 
changes in pump capacity. In order that clogging 
may be avoided, the pumps have large rubber 
ball valves guided by tapered ribs in specially- 
designed valve chambers. The plunger, which 
is made of nickel cast iron, operates at 58 strokes 
per minute. Stroke lengths of 4 in., 44 in. and 
42 in. can be selected in the version illustrated. 


FARMING AND CONTRACT 
WORK 


Both diaphragm and plunger pumps have been 
applied to agricultural use and have been 
employed for handling of liquid manures and 
for general cleaning purposes. 

Farming is also among the numerous applica- 
tions of the self-priming type of centrifugal 
pumps and, because they are less subject to 
damage by dirty liquids, they have tended to 
replace positive displacement pumps in this field. 





Fig. 2 The capacity of this 4-in. plunger pump 

is altered by adjusting the beam. Its valve 

chambers can hold considerable debris without 
fouling. 
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Fig. 3 This self-priming self-purging 2-in. centri- 
fugal pump can handle }-in. diameter solid particles 
and withstand surges of 250 Ib. per square inch. 


Centrifugal pumps are employed too for sewage 
duties and the 4-in. Fullway model can pass solids 
up to 3Z in. in diameter. They are, in addition, 
extensively used in contract work and industry 
for many of the purposes already mentioned, and 
a very wide range of these pumps with discharge 
rates from 4 to 2,700 gallons per minute are 
produced. 

Among the features of Pegson centrifugal 
pumps is a special self-priming action which 
enables pumping to be re-started rapidly after 
an interval, even on high-suction lifts. They 
are also self purging and designed to prevent 
the occurrence of vapour locks. 


SELF-PRIMING SELF-CLEANING 
CENTRIFUGAL PUMPS 


The priming mechanism, which operates on a 
turbine or diffuser principle, incorporates within 
the casing and impeller unit a diffuser ring which 
is able to maintain a flow of liquid after pumping 
ceases. Thus, sufficient water is held in the 
pump to create a vacuum in the hose and to 
effect a quick priming as soon as pumping re- 
commences. When priming is completed, the 
device ceases to function and no waste of energy 
occurs since there is no recirculation. These 
pumps can prime at depths up to 25 ft. and are 








Fig.4 The fire pump shown here fitted to a Land 
Rover, t} 2 engine of which supplies power for pump- 
ins, has twin 2}-in. discharge ports. 





Fig. 5 The petrol- 
engine-driven ram- 
mer shown here is 
operated by depres- 
sion of the handle 
and used for com- 
pacting loose sur- 


faces. 





unaffected by grits such as sand or silt in the 
liquid being pumped. 

During the priming cycle, the liquid returns 
through the diffuser passage-ways on to the tips 
of the revolving impeller vanes where intense 
agitation takes place. This action picks up air 
drawn in through the suction port by the impeller. 
The air is sent in the form of bubbles to the 
surface of the liquid in the tank and expelled 
through the discharge branch. Hence the pump 
is able to handle volatile liquids efficiently, and 
vapour locks are eliminated. 


** VENTURI-JET ” 260-FT. SUCTION LIFT 


The Company have also recently developed a 
series of “ Venturi Jets,” which when used in 
conjunction with the self-priming centrifugal 
pumps enable them to operate on suction lifts 
up to 260-ft. deep. Bored holes of this depth 
may therefore be tapped by a pump working 
at ground level. The discharge of a pump 
modified in this way will be reduced to approxi- 
mately one-third of its normal value. 

To withstand water hammer and _ surges 
caused by the sudden obstruction of the discharge 
hose, as when a vehicle passes over it, the tanks 
of the recently introduced “ A ’”’ and “‘ B ” series 
of centrifugal pumps have been built to resist 
pressures up to 250 lb. per square inch. Pumps 
in these series also have wide clearances round 
the impeller and incorporate a “ dripless ” 
mechanical shaft seal. To extend their uses in 
the chemical and other industries, various 
ranges will soon include models in stainless steel. 


VOLATILE LIQUIDS 


In Fig. 3 is illustrated the model 2B3V Pegson- 
Marlow 2-in. centrifugal self-priming pump, 
which is an example of the pumps in a new 
series. The casing of this model is of cast iron 
and incorporates a check valve to prevent the 
loss of priming liquid when the engine is stopped. 
Priming liquid can be added initially by means 
of a filler plug; a drain plug is also provided. 
Embodied in the design is a turbine unit which 
renders the pump self-cleaning, and priming is 
effected by a diffuser. These pumps are, in 
addition, designed to deal with volatile liquids. 

The five-vane impeller is of an open trash 
pattern and is capable of handling grit and solids 
up to a maximum size of 4 in. To eliminate 
couplings and save space, the impeller is mounted 
on the extended engine crankshaft and a special 
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shaft seal is fitted. Power is supplied by a 
3-3-h.p. Villiers Mark 25 four-stroke single- 
cylinder side-valve petrol engine. 

The pump is capable under normal working 
conditions, with cold fresh water, of suction 
lifts up to 25 ft. and operating heads up to 
59 ft., and it can provide a maximum flow of 
180 gallons per minute. The suction and 
discharge fittings are 2 in. in diameter and 
screwed to accommodate hose couplings. The 
discharge branch is an integral part of the 
pump casing, but the suction branch may be 
detached for the purpose of inspection. Other 
pumps in the “A” and “B” series are of 
similar design and made in 14-in. and 2-in. sizes. 


TRENCHING BY COMPACTION 


Another range of equipment built by Pegson 
Limited, for contracting work is the E.R. 
rammer, which is illustrated in Fig. 5. This 
tool is driven by a two-stroke engine and. con- 
trolled by depression of the bar handle. It is 
used for compacting loose surfaces and for trench- 
ing, and in this work effects a considerable 
economy by reducing both the time spent in 
soil removal and the quantity of loose soil to 
be discarded. The rammer is easily handled 
and the height to which it rises after each impact 
can be regulated by manipulation of the handle. 
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Instrument for testing the earth conductors of 
portable electric tools. 


EARTHING OF PORTABLE 
ELECTRIC TOOLS 
A New Test Instrument 


The faulty earthing of portable electric tools is, 
unfortunately, a too-frequent cause of accidents. 
The provision of some means of rapid testing, so 
that the tools can be checked before issue from 
the stores or at the beginning of each day’s work, 
can prevent many of these accidents. 

Such tests can be conveniently carried out by 
the Terra-Tertia test unit, which has been 
designed by Electro Methods, Limited, Caxton 
Way, Stevenage, Hertfordshire and is illustrated 
above. This unit is arranged for connection to 
the 220/250 volt alternating current mains and 
the tool to be tested is plugged into the 15- 
ampere three-pin socket, which can be seen 
on the front panel. The body of the tool 
is then pressed against the steel handle of the 
instrument and the switch depressed. The 
circuit is so arranged that a large current at low 
voltage then flows through the earth conductor 
of the tool and its plug and, if these are in order, 
a “ pass ” lamp on the front panel is illuminated. 

A partial failure of the earth conductor, due 
to negligence or wear and tear, gives rise to a 
current sufficiently high to burn out the remain- 
ing strands of the partially fractured earth 
conductor and thus anticipating failure. 

The unit only weighs 124 lbs. and measures 
8 in. by 7 in. by 64 in. 
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Fig. 1 This two-station machine for forming shell moulds is designed to 

withstand arduous conditions and to eliminate the fatigue of handling heavy 

pattern plates. The plates are moved on to the dump box pneumatically and 
the moulds cured electrically. 





SHELL MOULDING EQUIPMENT 
MOULDS, CORES AND SAND TREATMENT 


A little over a year ago, the Polygram Casting 
Company, Limited, Power-road, Gunnersbury, 
London, W.4, introduced an automatic machine 
for making shell moulds. This was described in 
ENGINEERING, vol. 175, page 44 (1953). Now 
the firm have added several more machines to 
their range, and can supply all the equipment 
required for shell moulding. 


TWO-STATION MOULDER 


Three sizes of a two-station machine are being 
made, known as Marks V, VI and VII. The 
Mark V takes pattern plates from 16 in. by 12 in. 
to 20 in. by 14 in.; the Mark VI from 14 in. by 
18 in. to 22 in. by 24 in., and the Mark VII 
from 24 in. by 20 in. to 30 in. by 36 in. The 
Mark VI is shown in Fig. 1. These machines 
are designed to withstand the heavy treatment of 
the sand foundry without loss of efficiency and 
to eliminate the fatigue of manhandling heavy 
pattern plates. Hence, the structure throughout 
is extremely rigid and the pattern plates are put 
on and off the dump box pneumatically. The 
shock of the heavy pattern plate landing on the 
dump box is prevented by suitable counter- 
balances which allow the plates to come to rest 
gently, and when in position the clamping to the 
bin is automatic and positive so that no resin/sand 
mixture escapes to cause uncomfortable working 
conditions for the operator. All these machines 
are kept to a minimum overall size by arranging 
for mould ejection tc take place within the area 
of the electric curing oven instead of on separate 
tables. Pin ejection is used without recourse to 
springs to prevent the pins dropping forward as 
the pattern plate is inverted; this is done by a 
swinging link. Thus, by removing the need for 
springs, the user is no longer concerned by their 
comparatively short life and the time lost in 
changing them when they become weakened by 
heat. 

The pattern plate is heated up to temperature 
by the electric elements which can be seen in the 





opened hood in Fig. 1 and by a similar set 
mounted below. After spraying with stripping 
solution (the spray guns can be seen at eachend 
of the machine) the pneumatically-operated 
roll-over mechanism lifts the plate on to the 
dump box where it is automatically clamped. 
Inversion of the box for investment is by hand, 
operation being by the large wheel in the centre 
of the machine. After investment, the plate is 
returned to the oven section for curing. The 
ejector plate is pneumatically operated. 

Having brought the pattern plate carrying the 
soft mould back to the point of curing and 
having started the curing operation, the operator 
then invests the other pattern plate in a similar 
manner. By the time that this has been done 
and the plate returned to its original position 
for curing, the first mould made will be ready for 
ejection and thus a continuous cycle of operations 
is maintained. The Mark VI machine has a 
maximum draw of 8 in. and measures 9 ft. by 
4 ft. 6 in. overall. Electrical consumption is 
36 kilowatts from a 50-cycle 3-phase supply. 


CORE-MAKING MACHINES 


A machine for making shell cores supplies a 
great need in the foundry and Polygram have 
now introduced three types. The first, the 
Mark VIII, is chiefly intended for long production 
runs which do not require frequent changes of 
boxes, the second, the Mark IX, will accom- 
modate three different sizes of box at any time, 
and is designed to be used for short batch work, 
and the third, the Mark XI, is essentially for 
jobbing. The Mark XI is illustrated in Fig. 2 
and the Mark VIII in Fig. 3. 


MASS PRODUCTION 
The Mark VIII machine (Fig. 3) has two 
stations capable of taking boxes up to 9 in. by 
6 in. by 6 in. The boxes are opened and closed 
pneumatically. A distinctive feature is that the 
cores are cured by heating attachments on the 
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Fig. 2 For jobbing work, the Mark XI machine can be used. 

Almost any shape of core box can be employed. The mixture is 

blown in when the pedal is depressed, and any excess knocked out 
on the grid. This also needs a separate oven. 


core-box clamps and not by the box being 
removed to a separate oven. The other dis- 
tinctive feature is the removal of the surplus 
sand after investing, by an automatic process. 
That is to say, on this machine it is not necessary 
for the box to be inverted after investing, as has 
hitherto been necessary, to remove the surplus 
resin/sand mixture. 

The core boxes are heated and sprayed with 
stripping solution in the usual way and the 
halves closed by the pneumatic mechanism. 
Then the working head, which contains the 
resin/sand mixture, is swung over the box and 
clamped in place. Pressure of the button on 
the left handle blows the mixture into the core 
under full air pressure and investment takes 
place. The head is then moved slightly so that 
an extraction port comes over the core box for 
the excess mixture to be withdrawn by suction. 
This operation is controlled by the button on the 
right handle. The excess mixture is collected 
for subsequent use. The process is then repeated 
for the second box and a cycle of operations is 
established. The machine is clean to operate, 
being largely dust-proof, and enables female 
labour to be used. As mentioned previously, 
this machine is mainly intended for large pro- 
duction runs and rates of 80 cores per hour are 
said to be quite possible. The number which 
can be produced without refilling the hopper 
depends on both size and complexity, but the 
time taken for re-filling is not great. A built-in 
pyrometer, spray gun and air blast make the 
machine completely self-contained. There 1s 
also adjustable automatic temperature control of 
the boxes. 


THREE SIZES AT ONCE 

The Mark IX differs from the Mark VI 
in that the fixed jaws have been removed and 
replaced by three movable tables which can 
be adjusted to suit the varying heights of any three 
core boxes. The main advantage is that many 
conventional sand-foundry core boxes can be 
used directly without the need of altcration, 
provided they are made of a suitable metzl. 

A core box, previously heated in a s»parate 
oven to the working temperature and ‘rea 
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wi. the stripping solution, is held in position 
on -he work table and the work blowing head 
pe itioned above it for the admittance and 
ev.cuation of the resin/sand mixture. After 
ev. uation of excess material the core box is 
ret rned to the separate oven for curing. This 
process is repeated on the other tables. Two of 
them will take medium-size boxes, while the 
third, mounted at the rear of the machine, will 
accommodate boxes up to 24 in. long. The 
filling and emptying of the boxes is performed 
in precisely the same manner as on the Mark VIII 
machine, and the pyrometer, spray gun and air 
blast are also fitted. The hopper holds between 
60 and 70 lb. of resin/sand mixture enabling a 
large number of cores to be made before refilling 
becomes necessary. 


VERSATILITY FOR JOBBING 


The needs of the small foundry, or the foundry 
where much jobbing work is done, are filled by 
the Mark XI machine, shown in Fig. 2. It is 
very simple and robust, and though it may lack 
some of the refinements of the Marks VIII and 
IX, it can accommodate a far wider range of 
core boxes. A separate oven is required for 
heating the boxes and for curing the cores. 
In this machine, the heated core box, after being 
sprayed with stripping solution, is placed over 
the blowing head and secured by the mechanical 
clamp. Depressing the pedal causes the mould- 
ing mixture to be blown up into the box and 
held there for the investing period. Any excess 
material is tipped out over the knock-out grid. 
Operation of a hand lever allows it to fall back 
into the reservoir for re-use. The height of 
the standard clamp is 12 in. and the machine 
requires a floor space of 4 ft. by 2 ft. The bin 
holds 50 lb. of resin/sand mixture. 


MOULD SEALING 


Four items of ancillary equipment are now in 
production by the Polygram Company. The 
first of these is a machine for closing and sealing 
the two halves of a shell mould. It is shown in 
Fig. 4, together with its associated heating oven. 
The use of mechanical devices, such as clips, 
bolts, etc., is time consuming and unsatisfactory, 
as their action is of necessity localised, and 
cannot be relied upon to exert a uniform pressure 
over the whole surface of the mould. 

This machine obviates this, as the mould is 
completely enclosed between two rubber dia- 
phragms - the upper one being mounted on a 








hinged frame to permit the insertion of the mould. 
When air is exhausted from the space between 
the diaphragms a uniform pressure is exerted on 
both sides of the mould irrespective of its 
contours. This pressure is maintained suffi- 
ciently long to allow an adhesive to set, after 
which the top diaphragm is lifted and the mould 
withdrawn ready for casting operations. A 
thermo-setting urea-base adhesive is used, being 
spread from a container on the lower half of the 
mould. The upper half is heated in an oven 
and supplies the heat to set the adhesive. The 
electrically-driven vacuum pump is contained 
in the stand of the machine and there is a large 
reservoir, kept continually exhausted, which 
enables the space between the diaphragms to be 
exhausted very quickly. An output of 60 
moulds per hour can easily be attained. For 
very large moulds, separate diaphragms can be 
used, with a simple connection to the exhaust 
system. As the moulds are not very hot, a suit- 
able grade of rubber will give a long working life. 
Associated with the closer is the second item of 
equipment, the mould-heating oven also shown 
in Fig. 4. Gas fired, it consumes 45 cub. ft. 
per hour and has automatic temperature control 
to within + 10 deg. C. The shell to be heated is 
placed in a frame which is revolved one step 
every time the oven door is opened. In this way, 
each shell has to travel right round before it 
can be removed, and so is certain to reach the 
proper temperature. The oven is much simpler 
and takes less space than an automatic tunnel 
stove, while performing the same function. 


MIXING AND RECLAIMING 


The third of the ancillary items is a mixer 
for the sand and resin binder. It consists 
of a frame carrying two horizontal parallel 
shafts driven simultaneously by an electric motor 
through a V-rope reduction train. On these 
shafts are four rubberised rollers on which the 
mixing drum rests and rotates when the motor 
is started. The drum is fitted internally with a 
removable agitator; it is closed at one end by a 
lid with a rubber gasket, secured by a quick- 
action clamp. Two of these drums, each 
holding about 1 cwt., are supplied with each 
machine so that a second batch of mixture can 
be prepared while the first is being used. The 
rubber gasket and closing clamp ensure dust-free 
operation. 

The fourth and last of these items of additional 


Fig. 4 Atmospheric 
pressure is used to seal 
the halves of the mould 
together in this closing 
machine by evacuating 
the space between two 
rubber diaphragms. A 
thermo-setting adhesive 
is used, heat being 
obtained from the top 
halves of the mould. 
These are heated in the 
rotating oven on the 
left. 
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Fig. 3 The Mark VIII machine. Shell cores can 
be made at the rate of 80 per hour. The heating 
elements for curing are in the box clamps. 


equipment, is an oven for reclaiming the sand 
from used moulds. Sand can become quite an 
expensive item in shell moulding, as it is usual 
to use high-quality. material. Consequently, 
an economic means of reclaiming it offers a 
possible source of saving. This oven resembles 
an ordinary garden incinerator in general 
appearance, and consists of a drum mounted on 
legs and fitted with a filling hopper and an 
exhaust chimney. Broken moulds are loaded 
into it up to a certain height and ignited with a 
gas torch. This takes about ten minutes. After 
this time, the torch can be removed and combus- 
tion will continue as long as broken moulds are 
fed in. The purified sand, almost unaltered in 
quality, trickles out of holes at the bottom of 
the drum and can be reclaimed at the rate of 
1 to 14. cwt. per hour. The only labour involved 
is in charging the broken moulds and in removing 
the sand. No heating is needed after the resin 
has been properly ignited and the sand evolved is 
ready for immediate use. 


x *k * 


PRODUCTION OF ALUMINIUM 
PLATE AND SHEET: ERRATUM 


In the article describing the Falkirk Works of 
the British Aluminium Company, Limited, 
published on page 754 of our previous volume, 
we reported the information incorrectly given to 
us that Klein reels were used on Nos. 6 and 7 
strip mills. These reels were designed and con- 
structed by Davy and United Engineering Com- 
pany, Limited, Sheffield, 4. 

It was also reported that, on common alloys, 
typical reductions through the mills are from 
0-075 in. to 0-017 in., or 0-114 in. to 0-040 in. 
These figures do, in fact, refer to single-run 
reductions. 


= & ® 


CONCRETE TECHNOLOGY 


Bursaries at the University of Leeds 


Applications have been invited for bursaries in 
concrete technology tenable from October, 1954. 
The value of the bursaries is to be £350 per 
annum, out of which the University fees will have 
to be paid. They will be awarded for one year 
and may in certain circumstances be renewed for 
a second year. Applicants must hold a degree 
in engineering, or its equivalent. The course 
will include post-graduate lectures, design, 
drawing and laboratory work. Applications 
must be received by the Registrar, the University, 
Leeds, 2, not later than July 19, 1954. 
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Fig. 4 Boiler Room. Three water-tube boilers supply steam for two sets of triple-expansion geared 
turbines. 


THE ORIENT LINER “* ORSOVA ”’ 


MACHINERY AND EQUIPMENT 
Concluded from page 826 of previous volume 


PROPELLING MACHINERY 


The twin propellers of the Orsova are driven 
by two sets of triple-expansion geared turbines, 
taking steam from three Foster Wheeler water- 
tube boilers. The turbines are of the Parsons 
type, designed by Pametrada and constructed 
by Vickers-Armstrongs Limited, and develop 
a total shaft horse-power of 34,000 for propeller 
revolutions of 130 per minute. The overload 
rating is 42,500 shaft horse-power, at 140 r.p.m. 
of the propellers. The astern turbines can 
develop at least 65 per cent. of the normal ahead 
power. The working steam pressure is 500 Ib. 
per square inch and the steam is superheated 
to 850 deg. F. 

Each high-pressure turbine drives through 
double-reduction gearing. Single-reduction gear- 
ing is used for the intermediate-pressure and 
low-pressure ahead turbines. The high-pressure 
turbines normally run at 3,600 r.p.m. and the 
intermediate and low-pressure turbines at 1,931 
r.p.m. The propellers, made by the Manganese 
Bronze and Brass Company, Limited, are of that 
firm’s ‘“‘ Scimitar” type. They are solid four- 
bladed screws, 18 ft. 9 in. in diameter, and are 
of manganese bronze. 

The high-pressure turbine in each set is of the 
impulse-reaction type, consisting of an impulse 
stage with two rows of blades, followed by 29 
rows of end-tightened reaction blading. The 
drum is solid, of forged steel. The intermediate- 
pressure turbine has 35 rows of end-tightened 
reaction blading, segmentally fitted on a hollow- 
forged steel drum. The double-flow low-pressure 
turbine has 11 rows of segmental reaction blading 
in each half, also mounted on a hollow-forged 
drum. The astern turbines are of the impulse 
type and comprise a high-pressure three-row 
impulse wheel shrunk on to the intermediate- 
pressure ahead rotor shaft and contained in the 
casing of that turbine, and a low-pressure three- 
row impulse wheel of forged steel, attached to 
the forward end of the low-pressure ahead rotor 
and enclosed in the low-pressure ahead casing. 
All of the impulse blading is of Hecla ATV steel 
and the reaction blading of Monel metal except 








for the last two rows on each half of the low- 
pressure rotor, which are of stainless iron. 

The high-pressure ahead turbines, being 
exposed to the high-temperature steam direct 
from the boilers, have casings of cast molyb- 
denum steel. The casings of the intermediate- 
pressure turbines are of ordinary cast steel and 
those of the low-pressure ahead turbines of cast 
iron except for the portions containing the 
astern turbines, which are of cast steel. The 
nozzle plates for the high-pressure ahead turbines 
are of forged steel, with vanes of Hecla ATV 
steel, pinned in place; and the nozzle plates 
for the astern turbines are of cast iron, with 
vanes of Hecla ATV steel. 

Dummy cylinders are fitted to the high-pressure 
and intermediate ahead turbines to balance the 
thrust on the reaction blading, any small amount 
of thrust not so balanced being taken on Michell 
thrust bearings. Aspinall cut-out governors are 
fitted to all of the turbines, designed to shut 
off the steam if the revolutions rise unduly, if 
the pressure in the lubrication system falls below 
a certain amount, or if there is excessive fore and 
aft movement of any of the turbine rotors which, 
if continued, might cause blades to strip. The 
steam glands at the ends of the turbine casings 
have their inner pockets connected to steam 
receivers of appropriate working pressure and 
the outer pockets to the gland-steam condenser. 
Two gland-steam condensers are fitted, each 
capable of handling the gland steam from one 
set of turbines and maintaining sufficient vacuum 
to ensure proper evacuation of the most distant 
gland pocket. They were supplied by G. and J. 
Weir, Limited, and are arranged in the same 
casing as the ejector condensers. 

The primary gearing for the high-pressure 
turbine is contained in a separate gearcase 
bolted to the main gearcase and consists of a 
nickel-steel pinion of 31 in. face width and 
having a pitch-circle diameter of 13-71 in., 
engaging with a forged-steel wheel of 34-49 in. 
pitch-circle diameter. The main gearcase is 
also of cast iron and is so designed that the 
bearing brasses can be removed without lifting 





July 9, 1954 ENGINEERING 


the cover of the gearcase. The main gearwh els, 
of cast iron with forged-steel rims shrunk on, 
have a pitch-circle diameter of 174-09 in. and a 
face width of 49 in. The pinions are of nickel 
steel and all have centre bearings. The p tch- 
circle diameter of the high-pressure secon lary 
pinions is 17-02 in., and those of the inter. 
mediate and low-pressure pinions are 12-6? ip, 

For the lubrication of the turbines and gezrin 
there are three Drysdale “ Vertoil ’’ electrically. 
driven vertical-spindle centrifugal pumps, two 
working and one as a standby. The electric 
motors, of 24/34 h.p. each, were supplied by 
W. H. Allen, Sons and Company, Limited, 
Bedford. Each pump can deliver 25,000 ga!lons 
per hour against a discharge pressure of 55 lb, 
per square inch. The pumps discharge through 
*Lolos Flushflo”’ filters, supplied by Auto- 
Klean Strainers, Limited, and Serck oil coolers 
to two gravitation oil tanks of sufficient capacity 
to ensure seven minutes running in the event of a 
pump failure. The filters are fitted with sediment 
collectors. A magnetic filter is also fitted to the 
suction of each pump. 

There are two Alfa-Laval centrifugal purifiers 
for the lubricating oil, each capable of dealing 
with 350 gallons an hour and driven by 23-h.p, 
motors supplied by the Metropolitan-Vickers 
Electrical Company. A _ similar purifier, of 
50 gallons an hour capacity, is provided for the 
turbo-generators. Steam oil-heaters are fitted 
in conjunction with the purifiers. 

The main condensers, of Weir’s regenerative 
type, have a total cooling surface of 35,000 sq. ft. 
and can maintain a vacuum of 28 in. at the normal 
service power with a sea-water temperature of 
86 deg. F. The condenser shells are of mild 
steel. The tubes, } in. external diameter and 
18 w.g. thick, are of cupro-nickel. They are 
secured in the tubeplates by screwed cupro- 
nickel ferrules, with Crane flexible metallic 
packings. 

The shafting is of solid forged steel, supported 
in Michell self-lubricating bearing blocks. The 
thrust blocks also are of the Michell type. 
The intermediate shafting is 21% in. in diameter 
and the propeller shafts 233 in. in diameter. 
Because of the high steam temperature adopted, 
the main steam pipes and their flanges, nuts and 
bolts are all of molybdenum steel, the flanges 
being welded to the pipes. 


BOILERS 


The boilers are of the Foster Wheeler con- 
trolled-superheat type, designed to control the 
superheat from 850 deg. down to 600 deg. F. 
when manceuvring. The pressure at the super- 











Fig. 5 Main circulating pump, delivering 12,00 
gallons per minute against a head of 26 feet. 
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Fig. 6 A ‘* Weldex ”’ bled-steam air heater of 
the type fitted at the inlet to each forced-draught 
fan. 


heater outlet is 525 Ib. per square inch. The 
boiler drums are seamless hollow steel forgings, 
with closed ends. Green’s cast-iron gilled 
economisers are fitted, designed for a feed-water 
inlet temperature of 240 deg. F. and an outlet 
temperature of about 362 deg. F. Each boiler 
has a generating and water-wall surface of 
14,105 sq. ft. The heating surfaces of the 
economisers and superheaters are 14,200 sq. ft. 
and 2,525 sq. ft., respectively, per boiler. 

The oil fuel installation, supplied by Associated 
British Combustion, Limited, comprises three 
electrically-driven Stothert and Pitt pumps, 
with motors by W. H. Allen, Sons and Company, 
each capable of delivering 14,000 Ib. of oil an 
hour against a pressure of 500 lb. per square inch. 
Three oil-fuel heaters are included in the 
equipment. The oil fuel capacity of the Orsova 
is 4,289 tons. This large bunker capacity, which 
is greater than in previous ships of the Orient 
Line, will enable the ship to select the most 
economic ports at which to refuel. The boiler 
room is shown in Fig. 4, opposite. 

A balanced system of forced draught is fitted, 
the fans being made by James Howden and 
Company and driven by Allen motors. The 
three 53-in. single-inlet forced-draught fans can 
each deliver 68,000 cub. ft. of air per minute 
against a pressure of 8 in. w.g., and the three 
induced-draught fans, also of the single-inlet 
type, have each a capacity of 86,000 cub. ft. 
per minute against a pressure drop of 83 in. w.g. 
On the inlet to each forced-draught fan there is 
a “ Weldex ” bled-steam air heater, supplied by 
the Wellington Tube Works and consisting of 
steel gilled tubes welded into tubular headers 
and contained in a steel casing. It is illustrated 
in Fig. 6, above. 

Among the other boiler accessories are steam 
soot-blowers, made by the Clyde Blower Com- 
pany, Limited, Clydebank; low-level alarms and 
oil-fuel safety shut-off gear, provided by G. and J. 
Weir, Limited; and an installation of ‘“‘ Mono ” 
Simplex CO, recorders, supplied by James 
Gordon and Company, Limited. 


AUXILIARY MACHINERY 


The Weir closed feed system consists of the 
main condensers, previously described, the gland- 
steam condensers, drain coolers, feed heaters, 
and their associated pumps and ejectors. The 
four extraction pumps, driven by Allen motors 
of 30 h.}., have each a capacity of 157,000 to 
197,000 |». per hour. It may be remarked here 


~ all tte Weir and Drysdale electric pumps are 
tted with motors by W. H. Allen, Sons and 
pany, as also is Messrs. Brown Brothers’ 





electro-hydraulic steering gear, mentioned in 
the previous instalment and illustrated in Fig. 7, 
on this page. There are two three-stage steam- 
jet air ejectors; a drain cooler having a surface 
of 1,000 sq. ft.; the two gland-steam condensers 
previously mentioned, each of which has a 
surface of 105 sq. ft.; a low-pressure feed heater 
of 950 sq. ft. surface, provided with a two-stage 
air ejector; and a high-pressure feed heater with 
a surface of 650 sq. ft. The Drysdale de-aerator 
extraction pump has a capacity of 60,000 to 
90,000 Ib. an hour, taking 6 h.p. to 7$ h.p. at 
the pump spindle; and the de-aerator supply 
pump, also by Messrs. Drysdale, can handle 
56,050 Ib. to 90,000 Ib. an hour. It is driven 
by a motor of 8 h.p. to 11 h.p. For harbour 
use there is a small de-aerating plant consisting 
of a de-aerating vessel capable of dealing with 
60,000 Ib. an hour, a devapouriser with a surface 
of 28 sq. ft., and a heating-steam control 
valve. 

The main feed pumps are driven by steam 
turbines and are three in number, two working 
and one in reserve. They were all supplied by 
G. and J. Weir, Limited, and can deliver 350,000 
lb. of feed water an hour, or 400,000 Ib. under 
overload conditions, against a pressure of 630 Ib. 
per square inch. There is also a small turbo 
feed pump for harbour duties, with a delivery 
capacity of 60,000 to 78,000 Ib. an hour; a 
Weir horizontal three-throw reciprocating feed 
pump driven by a 26-h.p. motor to deliver 
20,000 Ib. an hour against a pressure of 725 Ib. 
per square inch; and a Weir two-throw double- 
acting pump with a capacity of 20 tons an hour 
against a head of 50 ft. 

There are four main circulating pumps, 
supplied with their motors, by W. H. Allen, 
Sons and Company. They are of the vertical- 
spindle type and each can deliver 12,000 gallons 
per minute against a 26-ft. head, or 16,000 
gallons against a head of 20 ft. One of these 
pumps is shown in Fig. 5, opposite. The motors 
are rated at 155 brake horse-power and have a 
speed range between 375 and 560 r._p.m. The 
auxiliary circulating pumps for the separate con- 
densers of the turbo-generator sets were also sup- 
plied by Messrs. Allen. They are vertical-spindle 
units, driven by motors of 41 h.p. having a speed 
range from 550 to 810 r.p.m., and can deliver 
3,325 gallons per minute against a total head of 
30 ft. All the circulating-pump motors are con- 
trolled by Allen automatic starters. 

The engine-room and boiler-room auxiliary 
machinery includes two oil-fuel transfer pumps, 
each with a capacity of 100 tons an hour against 
70-ft. head; one main “‘ Centrex ”’ bilge pump, 
to deliver 200 tons an hour and an auxiliary 
bilge pump of 60 tons an hour capacity, both 
against 60-ft. head; a general service and ballast 
pump, which can deliver 200 tons an hour at 
50 lb. per square inch or 100 tons an hour against 
100 lb. per square inch, and an emergency fire 
and bilge pump of equal capacity; a drain-tank 


Fig. 7 The electro- 
hydraulic steering gear 
is operated by two 60- 
h.p. motors driving 
pumps which can de- 
liver to either two or 
four of the steering- 
gear cylinders. 
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pump, to deliver 20 tons an hour against 50-ft. 
head; and two fresh-water pumps, each capable of 
delivering 40 tons an hour against a head of 
270 ft. These last-mentioned pumps are con- 
trolled by a Drysdale ‘“* Pneupress ”’ installation, 
which is supplied with air by a Mather and Platt 
compressor with a continuous rating of 8 cub. ft. 
per minute at a pressure of 100 Ib. per square inch. 
The function of this installation is to maintain 
a supply of water to points in the superstructure 
which are too high to be served from gravity 
tanks. All the foregoing pumps have been sup- 
plied by Drysdale and Company, Limited, and, 
with the exception of the emergency fire and bilge 
pump, which has a motor by Laurence Scott and 
Electromotors, Limited, all are equipped with 
motors manufactured by W. H. Allen, Sons and 
Company. 

Messrs. Allen, who have supplied in all 107 
items of plant for the Orsova, with a total motor 
output of more than 4,370 h.p., provided the 
oil-cooler circulating pump, which delivers 2,000 
gallons per minute against 24-ft. head; a wing 
transfer pump and the bath-water pump, each 
of which has a capacity of 60 tons an hour 
against 90-ft. head; and two sanitary pumps, 
with hand and automatic pressure control, each 
delivering 220 tons an hour against a head of 
120 ft. 

There is also a three-throw bilge pump, supplied 
by J. H. Carruthers and Company, Limited, 
Glasgow, to deliver 60 tons an hour against 50-ft. 
head, and driven by an electric motor made by 
Laurence Scott and Electromotors, Limited; 
and an air compressor, delivering 46 cub. ft. of 
air per minute at a pressure of 120 Ib. per square 
inch, supplied by Broom and Wade, Limited, 
High Wycombe. 

The distilling plant, supplied by G. and J. 
Weir, Limited, with pumps by Drysdale and 
Company, Limited, is arranged to use one of the 
main feed heaters as a distiller for the vapour 
from the sea-water evaporator; thus most of the 
heat expended in evaporation is recovered in 
the feed water. The plant consists of three sea- 
water evaporators, two working and one in 
reserve, each with a surface of 1,050 sq. ft. and 
capable of producing in parallel 242 tons a day, 
with bled steam. The vapour pre-heater has 
300 sq. ft. of heating surface, as also has the 
distilled-water cooler. There are two combined 
evaporator feed and brine pumps, and two fresh- 
water pumps, all electrically driven; and two 
distillers for harbour use, each with an output of 
50 tons a day. 

The condensate-circulated drain cooler will 
raise. 56,050 lb. of feed water per hour from 
110 deg. to 182 deg. F. when taking 35,000 Ib. 
an hour of drains at 230 deg. F.; and the sea- 
water-circulated drain cooler will reduce 15,000 
Ib. an hour of drains from 230 deg. to 100 deg. F. 
Both of these drain coolers were supplied by 
G. and J. Weir, Limited. An “‘ Alfioc ”’ injection 
plant, with the necessary apparatus for chemical 








tests, is provided for the treatment of the boiler 
feed-water. 


ELECTRICAL INSTALLATION 


The main generating plant of the Orsova 
consists of three self-contained turbine-driven 
generating sets, supplied by W. H. Allen, Sons 
and Company, Limited. One of these sets is 
illustrated in Fig. 8, above. Each set has a 
normal full-load rating of 1,200 kW with an over- 
load capacity of 25 per cent. for two hours. The 
turbines are designed to take steam at 475 lb. 
per square inch and 750 deg. F., and drive the 
compound-wound generators, which deliver 
direct current at 220 volts, through reduction 
gearing with a ratio of 7} to 1, the turbine speed 
being 4,500 r.p.m. and that of the generator 
600 r.p.m. Each turbine has its own condenser, 
designed to produce a vacuum of 28 in. (with 
a 30-in. barometer) when supplied with cir- 
culating water at 83 deg. F., and provided with a 
separate extraction pump, driven by a 43-h.p. 
electric motor. The generators are force- 
lubricated and are provided with a hand-operated 
shunt-field regulator, a drip-proof canopy over 
the commutator, and air trunking at the driven 
end. The electrical over-speed trip works in 
conjunction with the turbine trip gear. If a 
condenser should lose its vacuum, a Klaxon 
alarm is sounded automatically in the dynamo 
room and also in the main engine room. 

The two emergency Diesel-driven generators 
were also supplied by Messrs. Allen; they are 
situated in a separate room on ‘“*D” deck 
forward. Each unit consists of a four-cylinder 
four-stroke engine directly coupled to a 100-kW 
220-volt direct-current generator and running at 
500 r.p.m. Each set is self-contained, with a 
centrifugal circulating pump directly driven 
from the engine. The radiator is fan-cooled, the 
fan being driven by V-belts from an extension of 
the engine crankshaft. The two sets can be run 
in parallel and are of sufficient capacity to supply 
current for the sea emergency load or, if desired, 
to maintain the harbour load when steam is not 
available to run the turbo-generators. 

The main switchboard, together with the 17 
auxiliary switchboards in various parts of the 
ship, was supplied by Whipp and Bourne, 
Limited; it is placed at the forward end of the 
turbo-generator room. It is 51 ft. long and 
contains 26 main circuit control panels. The 
dynamo breaker section, in the centre of the 
board, can be isolated from either or both of the 
distribution sections. Electrical interlocks prevent 
paralleling of the turbo-generators with the 
emergency generating sets, and a preferential 
tripping system is provided which will auto- 
matically disconnect the non-essential circuits. 

The emergency switchboard, at the forward 
end of the emergency generator room, controls 
the output from the two Diesel-driven units, 
including the supply for emergency lighting, 
the emergency bilge pump, watertight doors, etc. 
It is interconnected with the main switchboard so 
that a supply can be given to either the port or 





Fig. 8 Turbo-genera- 
tor set. Each set has a 
normal full-load rating 
of 1,200 kW. The 
turbine speed is 4,500 


r.p.m., the generator 


speed 600 r.p.m. 


starboard section of the main board, or received 
from the main board when the Diesel generators 
are not in use. It is also connected to the 
200-ampere-hour ‘‘ panic” battery, of the 
Britannia type, which automatically comes into 
use if the main supply should fail, to maintain 
current for steering and for lighting. 

The two motor-driven alternators which supply 
current for the fluorescent lighting are accom- 
modated in the turbo-generator room. They 
are Laurence Scott machines, three-phase and 
star-connected, and have an output each of 
75 kVA at 230 volts. Hand-operated starters 
are provided for the direct-current motors. The 
shunt field regulators are mounted on the 
alternating-current control and _ distribution 
board, which is adjacent to the alternators. 


REFRIGERATING MACHINERY 


The refrigerating plant consists of four Freon 
12 compressors supplied by J. and E. Hall, 
Limited, each driven by an electric motor of 
185 h.p., constructed by W. H. Allen, Sons and 
Company. The refrigerated cargo space, 
amounting to rather more than 94,000 cub. ft., 
is in two holds only, so two units are suffi- 
cient for this purpose, the other two being used 
for air conditioning. The automatic contactors 
are mounted on the refrigeration switchboard, 
with control pillars at the motors. The plant 
includes three sea-water circulating pumps, three 
large and two small brine pumps, and one Freon 
machine with two hold fans and five ’tweendeck 
fans. There are also 13 small fans for the 
provision rooms. For air-conditioning the 
tourist-class dining saloon there is a separate 
Foster Wheeler steam-jet refrigeration plant in 
the shaft tunnel, with two chilled-water extraction 
pumps, driven by 73-h.p. motors, one circulating 
pump with a 32-h.p. motor, and two condensate 
extraction pumps, driven by motors of 3} h.p. 
All of these motors and starters were supplied 
by Messrs. Allen. 

To prevent condensation, No. 1 ’tweendeck is 
provided with seven Pyrotenax heating coils. 
For the ventilation and heating of the passenger 
cabins, public rooms and crew spaces, there is 
a system of Thermotank supply fans driven by 
Mawdsley motors. Thermostats in the supply 
trunks actuate automatic temperature controls 
and regulate the temperature to between 65 and 
70 deg. F. In addition, electric radiators of the 
convection type are fitted in the first-class 
accommodation, officers’ quarters, hospitals and 
crew’s quarters, where the Ministry of Transport 
require a mean temperature of 67 deg. F. to be 
maintained. These radiators were supplied by 
E. K. Cole, Limited. 


NAVIGATING AND SAFETY 
EQUIPMENT 
The Sperry Gyroscope Company, Limited, 
have supplied a gyro compass equipment, com- 
prising a master compass of their Mark XIV 
type with five repeaters and a course recorder. 
One of the repeaters is in the wheelhouse and 
others in the bridge wings,and in the wireless 
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cabin, for use in connection with the direction 
finder. A two-unit Gyropilot, with hand-electric 
and automatic steering, controls the ele-tro- 
hydraulic steering gear, previously descr bed, 
Also in the wheelhouse are a Marconi «cho- 
sounding installation, an Evershed and Viguoles 
rudder indicator, and the Siemens engine cirec- 
tion and revolution indicators. Messrs. Siemens 
also supplied the engine and boiler room tele- 
graphs, and the docking and anchor telegraphs, 
The engine-room telegraphs are fitted with a 
warning device which sounds a hooter and 
lights a warning lamp in the wheelhouse if an 
order from the bridge is wrongly carried out, 
The ship is also fully equipped with radio, radar 
and direction-finding transmitters and receivers, 
partly supplied by Marconi’s Marine Communi- 
cation Company, Limited, and partly by the 
Decca Radar Company, Limited. The Cherni- 
keeff log, supplied by Kelvin-Hughes (Marine), 
Limited, indicates in the chart-room and the 
wheelhouse. 

T. Francis and Sons, of Bolton, have supplied 
the 24-in. Suez Canal searchlight, which is 
fitted with two 110-volt lamps, one working and 
one standby. It is mounted within a special 
compartment in the bow and operates through 
an opening which is closed by a door when the 
light is not in use. 

There are three internal telephone systems 
in the Orsova: a cabin service, supplied by the 
Telephone Manufacturing Company, a Strowger 
automatic system for the use of the ship’s staff, 
and the navigation system, for which Alfred 
Graham and Company were the contractors, 
The navigation system connects the bridge to 
the engine room, forecastle, after capstans and 
the steering compartment, and the engine room 
to the boiler room, various machinery compart- 
ments and the engineers’ office. The Strowger 
automatic system, supplied by Communications 
Systems, Limited, is mainly for domestic adminis- 
trative purposes and operates through a switch- 
board with 80 lines and eight connecting 
circuits. It is capable of extension to 100 lines 
and 15 connecting circuits; three of the lines link 
it with the ship’s manual exchange. At present, 
there are actually 72 positions connected to the 
automatic switchboard. Including staff and 
kiosk telephones, there are 527 instruments 
connected to the manual exchange, with, in 
addition, six shore connections and the three 
tie lines to the automatic exchange. 


An alarm bell system, comprising 72 single- 
stroke bells distributed throughout the passengers’ 
and crew’s accommodation, has been supplied 
by Alfred Graham and Company; it is operated 
from the wheelhouse. For fire protection, there 
is a Pyrene fire-detecting system connected to the 
holds and store-rooms, with a smoke indicator 
on the bridge, and a series of 31 alarm points 
from which the bridge can be called by push- 
button and telephone. For fire extinction, there 
is an extensive system of sprinklers, with its own 
warning bells and bridge indicators, supplied 
by Mather and Platt, Limited, Manchester. 

Mounted on the funnel are a steam “ Tyfon” 
whistle, of Swedish make, supplied by the 
British agents, the Industrial and Mining Supplies 
Company, Limited, and an electrically operated 
steam syren, by Steven and Struthers, Limited. 
There is also a system of loud hailers, with 
connections at the port and starboard ends of 
the bridge for emitters and microphones, supplied 
by the Marconi Company. 

Nineteen steel lifeboats are carried, of which 
eight are motorboats; the remaining eleven are 
propelled by Fleming hand gear. Six of the 
motorboats will accommodate 138 persons each 
and the other two, 114 each. Four of the hand- 
propelled boats will carry 145 persons each and 
four more have accommodation for 99 each. 
The two emergency boats will each take 40 
persons, and the remaining boat, 48 persons. 
All of the boats are carried in Welin-Maclachlan 
gravity davits. The purpose in carrying so many 
motorboats is to provide an adequate ship-to 
shore service for the passengers when on crulsés, 
in ports where it is not practicable to take the 
vessel alongside a quay. 
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The large drawing office is 97 ft. by 45 ft. 
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A laylight ceiling of opalescent glass with a 


clerestory lantern roof above gives evenly distributed natural lighting. 


UNIVERSITY OF BIRMINGHAM 


OPENING OF NEW MECHANICAL ENGINEERING 
BUILDINGS 


The new Mechanical Engineering Building at 
the University of Birmingham was formally 
opened on July 2 by Dr. J. B. Conant, United 
States High Commissioner for Germany, and 
formerly President of Harvard University. A 
sculptured panel on the front of the building was 
unveiled during the opening. It is the work of 
Mr. W. Bloye and has in the centre the symbols 
of mechanical and electrical engineering. On 
each side are supporting panels representing 
various activities of students. Approval for 
the plans was given in 1946, and the work began 
in 1947 with the demolition of the old building, 
for the same site is being used. The Architects 
were Peacock and Bewlay of Birmingham, the 
work being completed by Mr. P. Neal, in con- 
junction with Professor G. F. Mucklow and 
Dr. C. Dannatt of the University. 

Catering for about 100 mechanical engineering 
undergraduates, 25 research and post-graduate 
students, and about 440 undergraduate students 
from other departments of the University, the 
new building comprises three main sections: a 
three-storey frontage block, containing lecture 
rooms and staff offices; a two-storey workshop 
block; and an extensive single-storey laboratory 
block. While the workshops thus directly 
adjoin the frontage block, structural separation 
eliminates transmission of noise and vibration 
to the lecture rooms. An adjoining building 
of similar size and arrangement, planned for the 
Department of Electrical Engineering, is already 
In course of construction. 


LECTURE ROOMS AND OFFICES 


In the frontage block is a large lecture theatre, 
with a seating capacity for 300 and equipped 
for sound-film projection. The theatre, together 
with the adjacent lecture rooms, of 130 and 75 
seating capacities, is primarily heated by a plenum 
system while background heating is supplied 
by higt pressure, hot-water convector units of the 
type ussd throughout the rest of the building. 
A libra y, supplementing existing sections of the 
main U iiversity library, has been constructed on 
the first floor. With a capacity of some 3,000 
books, it will provide for the needs of the 





departments of Mechanical Engineering, Elec- 
trical Engineering and Engineering Production. 

The second floor of the building consists 
mainly of drawing offices, the largest of which, 
measuring roughly 94 ft. by 75 ft., provides for 
classes of up to 110 junior students and is shown 
above. In addition to the side windows in this 
office, an excellent degree of natural lighting has 
been ensured by means of a “ laylight ’’ ceiling, 
constructed in thermally-insulating glass of 
opalescent quality, having a normal clerestory 
lantern light above. Artificial lighting is pro- 
vided mainly by standard tungsten fittings 
housed inside the lantern space, giving the 
effect of a uniformly luminous ceiling: this is 
supplemented to a minor extent by fluorescent 
lighting on the perimeter ceiling bounding the 
actual laylight. 


WORKSHOPS AND LABORATORIES 

The upper floor of the workshop block con- 
tains a large variety of the lighter types of 
machine tool, and also fitting benches. The 
lower shop houses the heavier machine tools — 
these being mounted on two continuous concrete 
monoliths running the whole length of the shop. 
There is also a section devoted to light smithing 
work, heat treatment and sheet-metal work. 


The junior engine lab- 
oratory is in the bay 
adjoining the boiler 
house. Each of the 
three laboratory bays 
measures 100 ft. by 
40 ft. All pipe work is 
carried in a sub-floor. 
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The single-storey laboratory block consists 
of a group of three main bays, flanked by a 
boiler house. Each of the main bays measures 
100 ft. by 40 ft., and has a barrel-vault roof of 
reinforced-concrete construction which incor- 
porates a large clerestory light. These vaults 
spring from reinforced-concrete beams which 
have a free span equal to the length of the bays, 
and carry the entire roof load. The junior 
engine laboratory is shown below. 

A sub-floor of 4 ft. 6 in. headroom lies 
beneath the working level of the laboratories, 
and contains all pipe services, drainage systems, 
etc., giving the advantage of a clean and 
unobstructed layout on the working level. 
Cement-asbestos exhaust mains serving all 
internal-combustion engines are included in this 
arrangement, the exhaust gases being extracted 
by a fan and ejected finally into the boiler house 
chimney which has a special internal division 
for the purpose. All those engine cooling 
circuits which are immune from contamination 
by grease or smoke are supplied by a recirculation 
system. A fully-automatic float-switch control 
is used which, apart from dealing with the 
normal re-circulation process, actuates motorised 
valves to admit make-up water as required. 

The boiler house, with a 10-ton capacity coal 
bunker, contains a modern Babcock and Wilcox 
water tube boiler of 5,000 Ib. per hour steaming 
capacity at 200 lb. per square inch. With a 
choice of an electrically-driven centrifugal feed- 
pump or a steam-driven pump, the plant is 
fully equipped for students’ tests. The boiler 
house structure includes also a small fuel-testing 
laboratory and a gas-producer house. 

The main laboratory bay adjoining the boiler 
house is reserved primarily for use by junior 
students; the central bay is allocated to senior 
undergraduates and _ post-graduate students, 
while the remaining bay is reserved for research 
work and for further experimental work in the 
Post-graduate School of Thermodynamics, which 
was described in ENGINEERING, vol. 177, page 
526 (1954). In recognition of the growing 
indispensability of electronic gear to the mech- 
anical engineer, an electronics laboratory has 
been incorporated on the ground floor of the 
frontage block. 

The Department of Engineering Production 
created in the University a few years ago, is 
housed largely in the frontage block of the new 
building. Accommodation includes a Produc- 
tion Planning Drawing Office, a Work Study 
laboratory, and an elaborately equipped Metro- 
logy Laboratory with an adjoining vibration- 
proofed constant-temperature room for very 
delicate measuring apparatus. Also provided 
are a Film Analysis Room, in which cinemato- 
graphic techniques of micro-motion study 


are demonstrated, and a Machines Research 
Laboratory. 








THE ROYAL SHOW 
AGRICULTURAL MACHINERY DISPLAYED AT WINDSOR 


By the courtesy of Her Majesty the Queen, 
President of the Royal Agricultural Society of 
England, the Royal Show is being staged this 
year in Windsor Great Park. The Show, the 
106th to be staged by the Society, opened on 
Tuesday, July 6, and is due to close on July 9. 
This is the Royal Show’s fourth visit to Windsor, 
previous events having been held there in 1859, 
1889 and in 1939, the Society’s centenary year. 
In general, the pattern of this year’s Show follows 
very closely that of previous events with some- 
thing of interest to almost everybody. Although 
the pattern is the same, the extent of the Show is 
certainly larger than usual. The boundary, for 
instance, has already been extended to embrace 
15 acres more ground than originally intended. 
Furthermore, as a result of exceptionally heavy 
entries, reductions have had to be made in the 
numbers of cattle and pigs accepted. Indeed, 
exceptional keenness has been shown in practically 
all sections of the Show and given favourable 
weather this should prove to be one of the most 
successful Royal Shows held. 

As previously mentioned, there is something 
of interest to everyone, the livestock section alone 
embracing some 5,000 head of breeding stock, 
the best horses, cattle, goats, sheep and pigs in 
the world. Other sections include a large 
forestry display which demonstrates woodcraft 
and the uses of home-grown timber. There is a 
flower show, one of the principal events of its 
kind in the country and, concurrently with it, a 
display of fruit and vegetables as produced for 
the market. There are also exhibits covering 
bee keeping; fleeces and wool products; cider 
and perry production; and demonstrations of 
horse-shoeing, gate-making, fencing, welding 
and many other rural crafts. In fact, the many 
different facets that go to make up agriculture, 
a most important industry, are well represented. 

In the implement yard, the number of 
exhibitors is considerably more than at Black- 
pool last year, there being a total this year of 
685, occupying an area of 1,250,000 sq. ft., 
compared with 623 stands at Blackpool. As 
usual, the various Ministries and Boards have 
taken space to show exhibits of an educational 
nature. The combined exhibit of the Ministries 
of Agriculture and Food covers almost an acre 
this year and has for its theme better quality 
allied with lower cost. Outside plots deal with 
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factors affecting cereal yields, the improvement 
of grassland and the correct use of soil water for 
horticultural crops. Farm equipment on show 
includes cattle shelters, crush pens and pig- 
houses; while the combined mole-till system 
of land drainage also is being demonstrated. 
Other exhibits on the Ministry’s stand are con- 
cerned with the avoidance of farrowing losses, 
the advantages of creep feeding and the produc- 
tion of better beef from dairy herds; the Minis- 
try’s stand is, in fact, an exhibition in itself. The 
implement and farm machinery manufacturers 
are, of course, very much in evidence and the 
equipment on view covers every possible phase 
of farming. 


PRE-SET LINKAGE CONTROL 


Quite a number of new implements, equip- 
ments and machines are on view. The Ford 
Motor Company, Limited, Dagenham, for 
example, are showing a pre-set linkage control 
for their Fordson Major tractor which has been 
designed for use with a new four-furrow plough 
developed by Ransomes, Sims and Jefferies, 
Limited, Ipswich. The new equipment is the 
result of the combined efforts of the Ford and 
Ransomes design teams, the aim having been to 
take full advantage of the tractor’s power which, 
in many circumstances, is adequate for hauling 
a four-furrow plough. It will be understood 
that the design of a multi-furrow plough is 
closely allied to the weight distribution of the 
associated tractor. The problem was to evolve 
an implement sufficiently strong to withstand 
the stresses normally imposed on it, and at the 
same time ensure that the weight factor was 
within the limits of tractor stability and within 
the capacity of the hydraulic lift and rear tyres. 

The pre-set linkage control is designed so that 
it dispenses with the need for the plough land- 
wheel, the design being such that the weight of 
the plough is transferred to the tractor at all 
times, thus appreciably increasing the available 
adhesive weight. The mechanism is used in 
conjunction with the standard hydraulic lift 
equipment and controls the position of the 
implement at work by pre-determining the 
amount the lift arms fall as the plough is lowered. 
A simple cam is fitted to the offside lift arm and 
an additional control lever is used to select the 
working depth. Pivoted to this lever is a rocker 


Fig. 1 This pre-set 
linkage control is de- 
signed for use particu- 
larly with a _ four- 
furrow plough. A 
slotted link has been 
used to overcome 
small irregularities in 
the ground. 
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Fig. 2 A four-furrow plough fitted with the 
linkage control illustrated in Fig. 1. 


arm which actuates the hydraulic lift lever when 
contact is made with it by the cam. This 
arrangement will be clear from a study of 
Fig. 1, below. In operation, the depth of 
work is selected and the control lever locked in 
position. The hydraulic-lift lever is then moved 
to the position for lowering and, as the imple- 
ment-lift arms fall, the cam fitted to the offside 
arm makes contact with the rocker arm, the 
subsequent movement of the arm moving the 
hydraulic-lift lever to the “‘ neutral” position. 
Movement of the lift arms, as a consequence, is 
halted and the implement is held at the pre- 
determined working depth by the oil trapped in 
the ram. To overcome small irregularities in 
ground levels, a slotted top link is fitted. It 
should be pointed out, perhaps, that the pre-set 
linkage control can be used with the hydraulic 
safety-clutch release. The linkage can be fitted 
either at the time of manufacture or to current 
Fordson Major tractors already in service. In 
addition to the land wheel, it also dispenses with 
all other controls with the exception of that for 
adjusting front-furrow width. 


FOUR-FURROW MOUNTED PLOUGH 


The four-furrow mounted plough which has 
been developed by Ransomes, Sims and Jefferies 
jointly with the Ford Motor Company for use 
with the pre-set linkage is illustrated in Fig. 2, 
above. As already mentioned, there is no 
depth wheel and the weight thus saved has been 
built into the frame, thereby adding to the 
strength without increasing the overall weight. 
The only control on the plough is a screw by 
which the operator adjusts the front furrow width 
from the seat of the tractor. The frame is built 
from high-carbon steel bars, and the steel legs 
which carry the bodies can be bolted to the inner 
or outer sides of the bars thus permitting @ 
simple adjustable leg for either 10-in. or 12-in. 
wide ploughing. There is an under-frame 
clearance of 22 in. and a point-to-point clearance 
of 24 in. The plough is fitted with an entirely 
new design of semi-digger type bodies. Hardened- 
steel disc coulters with skimmers are also fitted 
as standard equipment. 


SIDE-DELIVERY RAKE 


Since the amalgamation of Massey-! arris 
Company, Limited, and Harry Ferguson, 1m 
ted, some ten months ago, considerable pr- 3ress 
has been made in co-ordinating the activi °s of 
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th {wo companies and, for the first time at the 
Ral Show, the products of the two companies 
ar being shown on a common stand. One of 
th first practical developments to result from 
th amalgamation, that is, the interchange of 
co 1ponents between Massey-Harris and Fer- 
gucon products, is exemplified by the Massey- 
Harris No. 750 combine and No. 701 baler, 
both of which are being shown fitted with 
vaporising-oil engines made by the Standard 
Motor Company, Limited, and of the same type 
as used on Ferguson tractors. The Ferguson 
range of equipment, excluding tractors, is now 
increased to 45 by the addition of five new 
implements and machines, all of which are being 
shown at Windsor. One of these, namely, a 
side-delivery rake, is illustrated in Fig. 3, 
above. This implement has been developed 
from a rake originally designed by Ferguson 
engineers in America and used there, and in 
Australia, for some years. It is a mounted 
implement and, as a consequence, is exceptionally 
manceuvrable, rake and tractor working together 
as a single compact unit. The reel is driven 
from the tractor power take-off by means of a 
telescopic shaft fitted with universal joints 
arranged to drive a single V-belt and pulleys. 
The rake is of tubular and channel-section 
construction to give lightness with strength and 
the stripper bars are made from spring steel. 
The spider wheels are fitted with taper-roller 
bearings and the spider ends with ball bearings, 
the latter being sealed. Clearance between the 
ground and teeth is controlled by castor wheels 
and remains constant at all times; side movement 
of the rake is stabilised by the tractor. The 
reel has six bars and the design is such that the 
teeth can be replaced without removing the bars. 
Although the rake has been designed primarily 
for raking hay crops from swath to windrow, it 
is suitable also for similar work in such seed 
crops as soya beans, field beans and peas. The 
overall width is 9 ft. 11 in. and the length of 
tooth bar 7 ft. 


AIR-OPERATED HEDGECUTTER 


The other new implements being shown by 
Fergusons include a hedgecutter, a dump skip, 
a standard 10-in. plough and a hammer-mill. 
The hedgecutter is illustrated in Fig. 4, below, 
where it is shown installed at the rear of a 
standard Ferguson tractor. The cutting unit is 


manipulated by hand and is pneumatically 
driven from a tractor-mounted air compressor, 
the Ferguson “‘ Hydrovane 25,” which is manu- 
factured by Alfred Bullows and Sons, Limited. 
The cutting unit has relatively few components, 
the more important being a light-alloy “ comb,” 





Fig. 3 This _side- 
delivery rake is designed 
especially for hay, but 
it can equally well be / 
used for beans and peas. 
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the blade, the motor unit and the handle assem- 
bly, the last named item incorporating a filter 
element and the control valve. The motor is a 
single-cylinder double-acting unit with the con- 
necting rod coupled directly to the cutter bar. 
A special design has been adopted which incor- 
porates ports and valves for directing the com- 
pressed air alternately to each end of the single 
piston. The cutter bar, or blade, has a short 
length of saw section on the back for cutting 
thicker timbers; there are two models, one with 
a 3-in. saw section and the other with a 5-in. saw 
section, the latter being suitable for dealing with 
timbers up to 6 in. in diameter. The blade is 
made from saw steel, has alternate side fingers 
and is designed for minimum weight compatible 
with strength. The advantages claimed for this 
form of hedgecutter over the tractor-mounted 
cutter-bar or slasher types are: greater speed of 
working allied with ease of handling; it can be 
used for cutting timber up to 6 in. in diameter, 
for pruning fruit trees and for cleaning out hedge 
bottoms, ditches, etc. — in fact, it is more versa- 
tile; can be used anywhere within the limits of 
the air-supply hosing; and is less prone to 
damage. The cutter, it may be added, is manu- 
factured by R. M. Marples and Sons, Limited, 
the patentees. 

The compressor, as already pointed out, is 
made by Alfred Bullows and Sons, Limited, but 
has been adapted by Fergusons to suit the tractor. 
It can, of course, be used for other duties in 
addition to driving the hedgecutter. It is of 
the manufacturer’s eccentric-rotor sliding-vane 
type and is capable of delivering 25 cub. ft. of 
free air per minute at 100 lb. per square inch. 
Large-volume oil lubrication provides the neces- 
sary sealing between the blades and casing and 
assists materially in keeping the compressor cool. 
A special control system within the compressor 
regulates automatically the air intake to balance 
the demand for compressed air, a system of 
control that eliminates the need for an air 


Fig. 4 This hedge- 
cutter is shown installed 
at the rear of a Fer- 
guson tractor. It is 
pneumatically driven 
from a tractor-mounted 
air compressor. 








reservoir. The compressor is carried by a simple 
steel mounting which is connected to the tractor 
implement linkage and is driven by a belt from 
the rear power take-off of the tractor. The 
mounting assembly is designed so that it can 
accommodate all the components of the hedge- 
cutter. 


TRACTOR-MOUNTED DUMP-SKIP 


The Ferguson tractor-mounted dump-skip was 
also displayed at the Royal Show. It has been 
designed by Messrs. Fewsters (Stocksfield) 
Limited, Blaydon-on-Tyne, for fitting to the 
three-point implement linkage, standard equip- 
ment on all Ferguson tractors: It is claimed 
that it can be fitted to, or removed from, a 
tractor in less than two minutes. The tractor 
hydraulic system is used to assist the mounting 
of the implement which, when in position, locks 
the lower links thereby allowing the tractor 
hydraulic system to operate the high-lift loader 
if required. The skip has a capacity of 10 
cub. ft. and is capable, therefore, of taking the 
full charge from a 10/7 concrete mixer. A trip 
bar placed within easy reach of the driver releases 
the loaded skip which tips and returns to the 
transport position after discharging automatic- 
ally, a check chain being provided to prevent 
excessive swing of the bucket. 


TRACTOR-MOUNTED WINCH 


As in previous years, John Fowler and Com- 
pany (Leeds), Limited, and Marshall, Sons and 
Company, Limited, are staging a joint exhibit. 
An interesting item of equipment on this stand 
is a Challenger 1 Diesel crawler tractor fitted 
with a powerful logging winch. The winch is a 
direct-geared, two-speed reversible unit which 
has been designed by the makers of the tractor, 
who are John Fowler and Company (Leeds), 
Limited. 

Mounted as a single unit, the winch, complete 
with its controls, can be fitted to a standard 
tractor without it being necessary to carry out 
any modifications. The cable drum is 10 in. in 
diameter and is capable of accommodating 
318 ft. of §-in. diameter rope or 225 ft. of 3-in. 
diameter rope. With a bare drum, the avail- 
able line pull is 23,400 lb. in low gear with a 
speed of 71 ft. per minute. With a full drum, 
the pull is 17,200 lb. and the speed is 96-5 ft. 
per minute. The makers do not recommend the 
use of high gear for hauling purposes, this ratio 
being supplied to enable speedy paying out and 
rewinding. The winch is controlled by two 
levers situated within easy reach of the operator, 
the levers being adjustable for position to suit 
individual requirements. The brake is totally 
enclosed and is of the self-energising type; it 
operates through a gear advantage of 7 to 1, so 
the braking power should be more than adequate. 
The complete winch has been designed so that 
it can be maintained easily and with this end in 
view, the casing is split so that access can be 
gained to the shafts, etc. 


(To be continued) 

















Oil-burning boilers of this type can be supplied 
with from five to nine boiler elements each rated 
at about 8,000 British Thermal Units per hour. 


DIESEL OIL BURNING 
APPLIANCES 


Small Boilers and Space Heaters 


A range of Somy oil-fired space-heaters and 
small boilers for domestic and industrial use is 
now available in the United Kingdom, marketed 
by D. E. Stuttard, Westfield Mill, Mytholmroyd, 
Halifax, Yorkshire. The manufacturers are 
L’Eau Noire, Couvin, Belgium. 

Diesel oil is employed in all the Somy stoves 
and boilers. The oil is fed by gravity to an 
adjustable float valve which filters it and regulates 
the flow at a predetermined value; the oil 
enters at the bottom of the burner “ pot.” 

The burners, which are available in several 
sizes, consists of three stainless steel ‘* pots,” one 
inside the other, with an air space between them. 
The inner pot has a flat complete base, whereas 
the bases of the intermediate and outer pots 
contain a large circular hole to allow the inlet 
of primary and secondary air. 

Primary air is admitted between the walls of 
the inner and intermediate pots and thence 
through holes drilled in the wall of the inner 
pot. Secondary air enters between the inter- 
mediate and outer pots and through a drilled 
cast-iron orifice plate at the top of the burner. 
When the burner is in operation, heat from the 
underside of the flame causes the entering fuel 
oil to vaporise. 

All the Somy appliances are of the natural- 
draught type and depend for efficient operation 
on satisfactory flue conditions, giving readings 
of from 0-06 in. to 0-08 in. water gauge in the 
flue on the burner-side of the draught stabiliser. 
The CO,-content of the flue gases is 11 per cent. 
on “high” flame tiough somewhat less on 
* low ” flame. 

In the space heaters, the flame is utilised to 
heat a sealed internal drum enclosed in a vitreous- 
enamel casing provided with louvres to allow 
free entry and exit of the room air. A Pyrex 
glass window is fitted for viewing the flame. 
Manual control is normally provided, but 
thermostatic control can be supplied. These 
heaters are available in heating capacities 
ranging from 75 cub. yards to 800 cub. yards. 
Somy boilers of the type illustrated above 


are available with from five to nine boiler-tube 
elements each rated at about 8,000 British 
Thermal Units per hour. They can also be 
supplied as double units, i.e., two boilers side 
by side. The boilers are lagged with glass wool 
and housed in an aluminium casing. Thermo- 
static control is generally provided. 





x * 


3;-H.P. DIESEL ENGINE 


Designed for Operation in All 
Climates 


* 


The small 34-h.p. Diesel engine, illustrated here- 
with, was originally planned in 1947, after the 
makers, R. A. Lister and Company, Limited, 
Dursley, took over the lease of the factory built 
for Marine Mountings, Limited, at Wroughton, 
Wiltshire. The engine was designed to meet the 
demand for a small Diesel power unit that would 
operate economically and be reliable under all 
climatic conditions. By meeting such require- 
ments it was felt that the engine would be suitable 
for export, and quantity production could be 
planned. It is expected that, by the end of this 
year, an output of 800 engines per week will 
have been reached. 

Before the final production model was agreed 
upon a number of prototypes were made and 
tested. These early models were run at peak 
loads for periods in excess of normal usage and 
in conditions of heat and humidity above those 
normally experienced in any country. They 
were also tested driving various types of industrial, 
marine and agricultural equipment. Specialised 
tests amounted to 80,000 hours of test running. 

A 10,000-hour non-stop run at full load was 
carried out at a temperature of 132 deg. F. and 
maximum humidity. During these tests an 
engine using lubricating oil and fuel suitable 
for arctic conditions and equipped with the oil- 
injection starting device normally fitted was used 
for starting trials at —19 deg. F. 

As can be seen from the illustrations the design 
is compact and presents a neat appearance. The 
holes in the base-plate are positioned so that the 
engine can replace the makers D-type petrol 
engine. The larger and more heavily stressed 
components have been made in cast iron and the 
multi-vane fan, engine shroud, fuel pump, end 
cover and top cover cast in aluminium. 

The arrangement has been chosen to give good 
starting characteristics and allow the use of a 
single-hole pintle-type nozzle for the fuel injec- 
tion. - The feature of interest is a closed type of 
toroidal combustion chamber consisting of two 
heat-resisting steel components screwed into 
the piston, as shown in the drawing. The lower 
piece, in the form of a hemi-spherical bowl with a 
conical point rising from the centre, is seated on 
asbestos to restrict the transfer of heat to the 
piston. The second piece, which acts as a 
retaining plate, is screwed into position. Its 
underside completes the toroidal shape of the 
chamber and a hole of about 4-in. diameter, 
through which the fuel is sprayed, has been 
drilled in the centre. This gives a small turbu- 
lent pilot zone where ignition can commence. 
The steel inserts also act as a hot-spot. 

Air-cooling has been employed. The cylinder 
head has a number of large upright fins and the 
fuel injector is housed in an air-cooled sleeve. 
The fins around the cylinder extend from the top 
to the point where it joins the crankcase. Air 
circulation is assisted by a fan of 12 in. diameter, 
which is surrounded by a shroud and mounted 
behind the flywheel. The air enters through 
apertures in the centre of the flywheel and is 
delivered at about 85 cub. ft. per min. per h.p. 
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33-h.p. Diesel Engine. 


The fuel is gravity fed from a tank of one- 
gallon capacity to the oil filter and from there 
to the C.A.V. fuel-pump, which is operated from 
the camshaft. From the pump, the fuel is 
delivered direct to the injector. A centrifugal 
governor mounted on the crankshaft and 
coupled to the fuel pump controls the engine 
speed at 1,500 r.p.m. to within 3 per cent. 

The air-inlet valve and exhaust valve are both 
operated from the crankshaft by push rods and 
rockers. Lubricating oil is fed to the rockers 
and crankshaft by a plunger pump operated by 
aneccentric on the camshaft. During the suction 
strokes of the pump, a hydraulic device ensures 
that the delivery pressure and flow to the working 
parts does not vary. The camshaft is mounted 
in self-lubricating bearings and oil is supplied 
to all the other moving parts by splash. 

The drive from the engine may be taken directly 
off the crankshaft at the flywheel end or off the 
camshaft, which is driven at half the engine speed 
by a reduction gear, at the opposite end. 

The speed of the engine may be adjusted to 
give outputs of 34, 3, 2 and 1} h.p. The fuel 
consumption on full load is 0-55 lb. per brake 
horse-power per hour, and the lubricating oil 
consumption is about 14 per cent. of the fuel 
consumption. The engine is able to develop its 
rated horse-power for 12 hours continuously, 
including 10 per cent. overload for a period not 
exceeding 1 hour. 
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EUROPEAN TELEVISION 
MICRO-WAVE RADIO LINK ACROSS THE ALPS 


One of the outstanding technical achievements 
of the recently inaugurated European television 
network is the micro-wave radio link spanning 
the Alps. This link, 125 miles long, runs from 
Chasseral in northern Switzerland, through a 
relay station located high up the 15,000-ft. 
Jungfrau, to Monte Generoso in Southern 
Switzerland. It is the only link between the 
Italian and German television networks. 

The whole of the equipment used was supplied 
by the Coventry Telephone Works of the General 
Electric Company, Limited. The order was 
placed in January by the Swiss firm, Hasler S.A., 
acting on behalf of the Swiss Post Telegraph and 
Telephone Administration, and the equipment 
was installed jointly by the G.E.C. and Hasler 
S.A. in time for the preliminary Eurovision tests 
at the end of May. 


REVERSIBLE CHANNEL 


The link provides a one-way reversible chan- 
nel handling television signals with a bandwidth 
extending to 5-5 megacycles, so that it is 
suitable for 625-line pictures. It comprises a 
terminal transmitter and receiver at Chasseral, a 
relay station on the Jungfraujoch, and a terminal 
transmitter and receiver at Monte Generoso. 
The relay station, situated 12,000 ft. above sea 
level on the Jungfraujoch, is 60 miles from 
Chasseral and 65 miles from Monte Generoso. 
Fig. 1 shows a relay aerial on the Jungfrau and 
Fig. 2 those at Chasseral. The stations are so 
high that towers are not required. The system 
is frequency modulated and operates in the 
1,700-2,300 megacycle band, the two frequencies 
used in this instance being 1,776 megacycles and 
1,848 megacycles. Two frequencies are neces- 
sary in order to prevent feedback from the 
transmitter to the receiver. 

The link, which is a permanent installation, has 
been designed so that it requires the minimum 
of maintenance. For example, all valves are 
run under conditions that ensure maximum life; 
long-life triode valves are used throughout the 
ultra-high-frequency stages; the insulating 
materials employed will withstand wide extremes 
of temperature and humidity; and the highest 
voltage used is 300 volts direct current. 


AERIALS 


Paraboloid reflectors, 12 ft. in diameter and 
spun from aluminium by Precision Metal Spin- 
nings Limited, Stratford-on-Avon, have been 
used. These are excited by assemblies which are 






































mounted at the focus of the mirror. Each aerial 
is connected to the equipment by an air-spaced 
coaxial feeder of 75 ohms impedance. The 
effective bandwidth of the aerial is 150 mega- 
cycles and over this band the voltage standing- 
wave ratio does not exceed 1-15. A gain of 34 
decibels (relative to an isotropic radiator) is 
achieved at 2,000 megacycles, the beam angle 
being 2 deg. (to the halt power points). The 
aerial input impedance is 75 ohms. 

Each of the aerials weighs approximately half 
a ton and, in the case of the relay station, con- 
siderable ingenuity had to be used to transport 
the reflectors to their almost inaccessible site on 
the Jungfraujoch. The reflectors were cut in two, 
carried up to the station in halves and connected 
together again on site. 


TERMINAL TRANSMITTERS 


The incoming video signal is passed to the 
transmitter through an input monitoring and 
switching unit, which provides a 1-volt peak-to- 
peak output signal for a picture monitor, in 
addition to the main video input to the signal 
channel. The video signal then passes to the 
television modulator and automatic frequency- 
control unit in which it is amplified and driect- 
current restored before passing to the frequency- 
modulator stage. Automatic frequency-control 
of the modulator is used to ensure that the fre- 
quency corresponding to the bottom of the 
synchronising pulses is held at 57 megacycles. 
The frequency of the ultra-high-frequency carrier 
drive to the mixer is chosen so that one sideband 
of the frequency-changing process forms the 
frequency band which it is desired to transmit. 
The required sideband is then selected by a 
U.H.F. bandpass filter and after three stages of 
amplification passes to the aerial feeder system. 

The power output of each terminal trans- 
mitter is 2 watts and the effective bandwidth 
occupied by the transmitted: spectrum at peak 
deviation is approximately 14 megacycles. 


RELAY STATION 


The repeater is of the non-demodulating type 
since this avoids the distortion which would be 
introduced into the video signal if numerous 
modulators and demodulators were used. The 
connection between the transmitter and receiver 
is at an intermediate frequency (60 megacycles). 

As already mentioned, reception and trans- 
mission take place on different frequencies. 
The frequency stability requirements of the 
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Fig. 1 The relay aerials are mounted 12,000J]ft. 


above sea level on the Jungfrau. Weighing about 
half a ton each, they were carried up in two parts. 


system, however, make it desirable that the 
frequency errors introduced at the repeater 
should be kept as small as possible. To ensure 
that the frequency drift does, in fact, remain 
negligible, the frequency-shifting process em- 
ployed is such that any drift of the U.H.F. 
oscillator frequency is applied first in a positive 
and then in a negative sense and thus is auto- 
matically cancelled. The shift frequency is 
derived from a crystal-controlled oscillator. 


TERMINAL RECEIVERS 


In the terminal receivers, of single super- 
heterodyne type, an intermediate frequency of 
60 megacycles is used. A bandpass filter is 
inserted in the aerial feeder to select the desired 
signal and also to prevent signals from the local 
oscillator being fed to the aerial and radiated. 
The output from the bandpass filter is fed to a 
silicon-crystal mixer where it is mixed with the 
output of the local oscillator. The resulting 
60-megacycles signal is amplified in two IF. 
amplifiers, a low-noise I.F. pre-amplifier, and a 
main I.F. amplifier. The gain of both of these 
amplifiers is controlled by a common automatic- 
gain-control circuit. The output of the main 
I.F. amplifier is fed to the television demodulator 
which incorporates further stages of I.F. amplifi- 
cation as well as limiting stages. After the signal 
has been effectively limited it is fed to a dis- 
criminator of the two-tuned-circuit type. The 
video output of the discriminator is amplified 
in a multistage video amplifier, negative feedback 
being used to control the amplifier characteristics. 
Direct current restoration can be applied. 

The main video output from the receiver is 
at 1 volt measured from the bottom of the syn- 
chronising pulses to the peak white level. The 
polarity of the output signal is positive-going. 

The equipment is mounted in racks which are 
9 ft. high, 1 ft. 84 in. wide and 74 in. deep. The 
panel covers and chassis form a vertical tunnel 
extending over almost the whole length of the 
rack. Where possible, the valves are arranged 
so that they project into this tunnel, up which 
filtered air is blown for cooling purposes; an 
air-flow switch initiates an alarm if the airflow 
ceases to provide satisfactory cooling. 
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LODGING TURNS 
NECESSARY 


Trade-union representations asking for the 
abolition of turns of duty which require engine 
crews to spend a night away from their homes 
have met with the answer that such duties are 
still regarded as essential to the interests of British 
Railways and its operating staffs. 

This emerged from a meeting between repre- 
sentatives of the British Transport Commission 
and officials of the Associated Society of Loco- 
motive Engineers and Firemen and the National 
Union of Railwaymen, in London, on June 30, 
at which the proposals of the A.S.L.E.F. for the 
abandonment of such duties were considered at 
some length. 

The Commission’s case appears to be that, 
in the absence of proposals by the unions 
concerned for obtaining increased efficiency 
and other economies in the railway service, it 
may not be possible for it to bear the expense of 
abolishing lodging turns and, at the same time, 
of proceeding with the revision of the wage 
structure of British Railways, which the unions 
also demand. 

The General Secretary of the N.U.R., Mr. J. S. 
Campbell, stated after the meeting that the final 
attitude of his union to lodging turns would be 
determined at the annual delegate conference at 
Gourock, which opened last Monday. 

Another meeting between the Commission and 
officials of the two unions is likely to take place, 
to consider the problem further, as soon as the 
N.U.R. conference is concluded, but it seems 
certain that the Commission will continue to 
maintain that the principle of lodging turns 
must remain. 


RAILWAY WAGE STRUCTURE 


Negotiations on a revision of the existing 
wage structure for all grades of employees on 
British Railways took place iast week. 

On June 30, representatives of the Commission 
discussed the question of wage rates for the 
operating and traffic sections at the meeting with 
officials of the Associated Society of Locomotive 
Engineers and Firemen and the National Union 
of Railwaymen. It was reported, but not 
confirmed, that the Commission had offered 
to increase the basic rates of some of the lowest- 
paid grades by 2s. 6d., thereby increasing these 
rates to £6 7s. a week. 

On the following day, July 1, there were 
complementary discussions between the Com- 
mission and the Transport Salaried Staffs’ 
Association in respect to the rates of pay for the 
salaried grades. 

Speaking at a mass meeting at Gourock last 
Sunday, on the eve of the annual delegate 
conference of the N.U.R., Mr. Campbell said 
that the recent negotiations with the Commission 
on a new wage structure had reached a very 
delicate stage. 

Should any agreement take the form of a 
general settlement of the problem, some 500,000 
railway employees will be affected. 


UNOFFICIAL ACTION CONDEMNED 


Warnings of the effects of unauthorised action 
are contained in the July issue of The Locomotive 
Journal, the official organ of the Associated 
Society of Locomotive Engineers and Firemen. 

The union’s general secretary, Mr. J. G. Baty, 
states that there has never been a period in the 
history of the organisation when it was more 
dangerous or more unnecessary, that there 
should exist anything in the nature of what have 
been termed “societies within the Society.” 


These gravely imperil the whole of the union’s 
strategy for the sake of an “ illusory tactical 
advantage.” 

Mr. Baty emphasises that, for a variety of 
reasons, the times through which the railways 
are now passing, are among the most crucial 
in the long life of the Society. Current devel- 
opments in the industry, affecting policy on both 
the operating and the traffic sides, are such as to 
require the most careful consideration of the 
unions. 

In addition to this, the Society is engaged on 
negotiations which are generally acknowledged 
as being among the most momentous of all 
those that have taken place since 1919: nego- 
tiations concerned with the determination of the 
Society to secure a re-organisation of the whole 
wage structure of the railway industry. 

In addition to the supporting wisdom of 
counsel, such a situation demands unremitting 
vigilance from those who are called upon to 
represent the Society’s members. The position 
also stresses the overwhelming need for unswerv- 
ing loyalty on the part of all members, both to the 
policy of the Society and to those who are 
entrusted with the responsibility of implementing 
it. 

TRANSPORT EMPLOYEES’ NEW 
PAY CLAIMS 


The trade-union side of the national joint 
negotiating committee for the operating and other 
wage grades section of British Road Services 
has had under consideration representations 
from the men asking for improvements in their 
rates of pay. 

An application has accordingly been submitted 
to the full committee for increases in the basic 
rates for all wage grades and this has been given 
preliminary consideration. 

A claim for a higher subsistence allowance 
for men employed at a distance from their 
homes has also been submitted to the negotiating 
committee. 

Both demands are now being investigated by 
the British Transport Commission and its answer 
to them is likely to be given to the committee 
in the near future. 

Similar claims, for higher pay and increased 
subsistence allowances, have been submitted 
by the unions associated with the employees’ 
side of the Road Haulage Wages Council. 
The Council is concerned with the employees 
of private undertakings, and it is on the recom- 
mendations of this body that the Minister of 
Labour issues statutory orders governing wage 
rates in the haulage industry. 

The negotiations now being conducted may 
determine, directly and indirectly, the wage 
rates of some 200,000 operatives, as many 
employers who are not bound by the statutory 
orders abide by their provisions in respect of 
rates of pay. 


WAGE INCREASES IN METAL- 
FINISHING TRADE 


Following representations by the unions con- 
cerned, the Metal Finishing Association has 
agreed to provide increases in the wage rates of 
employees in the metal-finishing trade, ranging 
from 1}d. to 2}d. an hour for adult men, and 
from 1$d. to 13d. an hour for adult women, 
according to grade. Appropriate increases were 
approved for juvenile employees. 

These adjustments were applied to the various 
grades, irrespective of the level of individual 
earnings and will date from the first pay day in 
June last. In some cases, there may have been 
delay in giving effect to the Association’s agree- 
ment, but the date is retrospective and no loss 
will be incurred by employees. 

Recording this agreement in the July issue of 
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its monthly journal, the Transport and ( >nergj ~ 
Workers’ Record, the Transport and C 2neraj ~ 
Workers’ Union refers to the negotiatior: with ~ 
the Association as having been “‘ very dif cult”? 


DISPUTE AT PRIVATE COAL-M: NE 


The dispute at Dumback No. 1 Miné, H orthill; 
Lanarkshire, which has now been in progress 
for about twelve weeks, was recently referred — 
to arbitration, according to a report presented 
to a meeting of the executive committee of the 
Scottish area of the National Union of Mine 
workers, in Edinburgh, on June 28. 

Mr. Abe Moffat, the President of the union’s 
Scottish area, said that the owners of the mine, 
the Whitburn Coal Company, Limited, had 
been represented at a meeting of the Scottish 
District Conciliation Board, after which details 
of the dispute had been sent by the joint secre- 
taries of the Board to the umpire, Mr. Neil 
Beaton, with the request that he make an award, 

This action, Mr. Moffat stated, was in accord. 
ance with the procedure applicable to both sides 
of the industry and the umpire’s decision would 
have to be accepted by the union and the owning 
company. No doubt the umpire would arrange 
for an early hearing of the dispute, at which the 
two sides would be able to present their respec- 
tive cases, in order that a settlement might be 
reached in the near future. 

Dumback colliery is a small privately-owned 
licensed mine employing 34 men, of whom about 
30 went on strike when the owners stopped the 
collection of trade-union dues from their em- 
ployees’ wages. 

The men’s strike leader told the Scottish 
executive committee at its meeting on June 28, 
that branches of the union at Harthill, repre 
senting about 1,700 miners employed at four 
collieries, attached so much importance to the 
dispute that they desired the union’s head 
quarters to summon a special delegate conference 
to consider the situation. 

Mr. Moffat announced that over four hundred 
pounds had been collected throughout the 
Scottish coalfields to relieve distress. 


MINERS’ PENSIONS MAY BE MADE 
COMPULSORY 


There has been a disturbing decline in the 
number of miners who are contributing to the 
industry’s scheme for providing supplementary 
pensions. The scheme was started in January, 
1952, for the purpose of providing retirement 
benefits for the older men and allowances for 
the widows and children of deceased minets, 
additional to those obtainable under the National 
Insurance Act. 

According to the annual report of the pension 
fund’s joint committee of management, published 
last Monday, membership of the fund has 
dropped, from over 80 per cent. of those who 
were eligible last year, to barely 79 per cent. this 
year. Throughout the various coalfields, the 
proportion varies from 55 to 92 per cent. 

The committee, which comprises representa- 
tives of both the National Union of Mineworkers 
and the National Coal Board, states that it has 
been disappointed throughout its existence at 
the failure of so many of those eligible to avail 
themselves of the advantages of membership. 

The Minister of Fuel and Power has advised 
the N.U.M. and the Board that he is prepared to 
approve amendments to the original scheme, 
with a view to making membership obligatory 
and authorising the compulsory deduction of 
contributions from wages. 

Investments in the miners’ pension, fatak 
accident, and injury benefit schemes have now 
reached a total of £25 millions. These invest 
ments are continuing to grow at the rate »f some 
£8 millions a year. 





